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It is no new fact that the mining industry plays a pivotal role in the circulation of wealth and 
raw material to the global economies and other industries. More so in South Africa, mining 
appears as a magnet for attracting foreign investments and establishing leading international 
ventures. However, the effect of environmental dilapidation, as well as socio-economic 
complications in beneficiary communities has been an attribute of the mining industry despite 
several measures aimed at eradicating negative impacts caused by mining activities. These 
sustainable development projects established in the mining communities were found to be 
unsustainable and most of them failed despite huge injections of funding and human resources. 
The present research study explored the use of early warning signs as a way of preventing 
sustainable development projects’ failures within the mining county in Rustenburg, at the South 
African Western province. The concept of early warning signs plays a vital role in predicting 
the projects’ success level and providing alerts for potential risks before they transform into 
financial losses and projects failures. The study objectives were to investigate causes of 
sustainable development project failures in the Rustenburg mining communities, to establish 
the important early warning signs existing in sustainable development projects in the 
Rustenburg mining communities, to determine the corrective actions required once early 
warning signs have been detected and to identify the impact of corrective actions taken on 
identified early warning signs on the project outcome. The study adopted a quantitative data 
collection approach employing a well-structured questionnaire to collect primary data from 
individuals who were actively involved in the Rustenburg mining community projects. 
Secondary data were obtained from reviews of existing literature and case studies of areas 
surrounding the interest of the research. 
The findings from the analyzed data identified the most common causes of project failures in 
Rustenburg mining communities which were the effects of government involvements, the 
consequence of the employed communication spectrum, and the implication management 
decisions on project handling. Furthermore, the studying findings also revealed that 
communication breakdown between project stakeholders, ineffective project managers, 
ignoring early delays, limited support from top management and key stakeholders not taking 
part in major review meetings were the most important initial cautionary notice of failure in 
the Rustenburg community projects. Additionally, finding from the research revealed that 
employing skilled resources, establishing effective communication platforms, defining roles 




and responsibilities of team members, developing effective management and inviting 
stakeholders to take part in project review meetings were the most effective corrective 
measures of mitigating project problems and preventing project failures. 
Finally, recommendations were made from the outcome of the study towards envisaging 
project failures in South African mining communities. Some of these recommendations include 
strong government involvement in community projects to improve the quality of basic services 
that are integral to the sustainability of the projects. The study also recommended that 
engagement between local communities, sponsors, government and other relevant 
organizations should be encouraged before project development to ensure that the projects fully 
address and fulfil the needs of the community as specified by its members. The study further 
recommends that observations of early warnings signs and distribution of technical knowledge 
on early warnings responses to all users should be encouraged for effective reduction in project 
problems and failures through collective decision-making process.  
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This rationale of this study is directed on examining the roles of early warning signs in the 
prevention of sustainable development project failures particularly in the Rustenburg region in 
the North West Province of South Africa. This current chapter is an introductory phase of the 
study which embodies the general background, problem statement, objective, purpose and 
questions of the research study. 
 
1.1 BACKGROUND OF THE STUDY 
According to Merkle and McKenzie (2002), more than 80 percent of the platinum group metals 
(PGMs) reserves in the world are found in the earth around South African region, and as a 
result, the country is deemed the largest producer of platinum in the world, supplying 
approximately 75 percent of PGMs to the global market.  
Akabza (2001) stated that many developing countries in Africa primarily rely on mining 
activities to contribute to their social and economic growth. According to Loots (1998), 
established that earth mining in South Africa has historically remained a major contributor to 
total output, foreign exchange earner, generator of tax revenues, employer and as the engine 
room of the country’s economic development.  
Likewise, Fedderke and Pirouz (2002) mentioned that the mining sector plays an integral role 
in the South African economy, along with the agricultural sector. Moreover, its importance 
cannot be overstated when considering its effect of attracting foreign investors and establishing 
leading international ventures and is regarded as the most crucial economic sector in South 
Africa.  
Fedderke and Pirouz (2002) further stated that even though the influence of the mining sector 
to the country’s economy has been on a decline since 1970, it remains an important sector of 
the country’s economy. 




Jenkins (2004) highlighted that although the mining sector is traditionally viewed as a pilot to 
the country’s economy as it has been traditionally known to adopt a “devil may care” attitude 
towards the impact of mining operations on the environment and surrounding communities. 
Furthermore, it has shown no environmental and social authority in its areas of operations, 
leaving extensive damage to the livelihoods of beneficiary communities and a degraded natural 
environment.  
According to Cronje (2005), the glorious decades of profiteering and unhindered neglect of the 
socio-economic needs of surrounding communities are one of the visible traits of the South 
African mining industry.  
Furthermore, Fitzpatrick (2011) indicated that the mining activities have had negative impacts 
on hosting communities and for many years these impacts were neglected or tolerated because 
of the many benefits extracted from minerals. Chenga (2006) stated that many mining 
communities are generally facing development problems, including the unmonitored 
movement of people, unemployment, poverty, sub-standard houses, diseases, illiteracy and a 
harmful environment. 
According to Sharp-Pual (2007), there is a growing pressure on mining companies to catalyse 
socio-economic development across sectorial boundaries, especially beyond mine closure, to 
ensure that their benefits flow at both national and local community levels.  
Emel et al. (2012) stated that, in response to the pressure imposed by the government, social 
organizations and external forces including globalization, the mining sector has addressed the 
importance of social, economic and environmental sustainability through corporate social 
responsibility-based sustainable development projects. These projects are intended to offer 
some form of wealth to mine-proximate communities and to enhance the quality of the lives of 
all community categories involved, either in a physical or qualitative way. These projects bring 
about change in remote and previously disadvantaged communities by eradicating social 
problems that include poor infrastructure, poverty and unemployment through the 
establishment of portable water sources, schools, hospitals and the like. 
According to Chenga et al. (2006), projects initiated by South African mines to address social 
probles were either unsustainable and most of them failed despite significant injections of 
funding and human resources. These project failures were attributed to poor project planning, 
inadequate information about communities’ strengths and limitations with regard to project 




management, lack of infrastructure and poor communication with community members. This 
in an indication that there is a need to explore ways of preventing the failure of sustainable 
development projects in mining communities.  
Kappelman (2006) has indicated that long before a project fails, there are early warning 
indicators which are usually ignored at the time of detection.  They become stronger in time, 
leading to project failure. He further stated that early warning indicators provide signs of 
manifesting risks to projects and can be used to assess the project’s to potential obstructions 
and the probability of project failure.  
 
1.2 PROBLEM STATEMENT 
South Africa is the largest platinum producer in the world and for decades the mining industry 
has generated massive profits from the extraction of platinum group metals. Regardless of the 
abundance of platinum group metals in Rustenburg, the prevalence of poverty in the area is 
among the highest in South Africa. Acoording to Eunomix (2016), the level of poverty in 2011 
was at approximately 62 percent of the total population which exceeded the national poverty 
level. 
Furthermore, Chenga (2016) stated that many mining communities are generally facing 
sustainability development problems including unemployment, poverty, sub-standard houses, 
diseases, illiteracy and a harmful environment despite the expansion of platinum mining 
operations in the region.  
For these reasons, the long-term sustainability of development projects established by mining 
industries in developing counties such as South Africa has been increasingly questioned. In 
recent years, external pressures, the government, mines harbouring communities and the 
mining charters have exerted pressure on mining companies to be socially responsible and 
strengthen their contribution to the welfare of mining communities and the country. While 
mining industries have created community development projects to address socio-economic 
issues such as unemployment and poverty in proximate communities, most of these projects 
have failed to achieve their intended goals.  To address the problem of project failures, the 
study seeks to examine and analyse the role of early warning signs in the prevention of 
sustainable development project failure in Rustenburg mining communities.  




This study further interrogates sustainable development issues in mining industries in different 
countries as well as corrective action that could be taken once early warnings signs have been 
identified to prevent project failures in the communities. 
 
1.3 RESEARCH QUESTIONS 
Based on the research problem statement, the study seeks to answer the following research 
questions:  
 
1. What are the causes of sustainable development project failures in the Rustenburg 
mining communities? 
2. What are the common early warning signs in projects in the Rustenburg communities? 
3. What are the corrective actions taken on identified early warning signs? 
4. Is there a positive impact on the project outcomes if the corrective actions are taken on 
early warning signs? 
 
1.4 RESEARCH OBJECTIVES 
The following research objectives were coined out towards the aim of the study as well as the 
research questions: 
 
1. To discover the causes of sustainable development project failures in the Rustenburg 
mining communities; 
2. To establish the important early warning signs existing in sustainable development 
projects in the Rustenburg mining communities; 
3. To determine the corrective actions required once early warning signs have been 
detected; and 
4. To identify the impact of corrective actions taken on identified early warning signs on 
the project outcome. 
 
1.5 PURPOSE OF THE STUDY 
The purpose of the research study is to explore the community development projects 
established in the mining areas and to assess their sustainability. Findings from this study 




should contribute to knowledge about the role of early warning signs in community 
development projects and how these signs can be used to prevent project failures in the South 
African mining industry. 
 
1.6 RESEARCH METHODOLOGY 
The research methodology gives details of the research approaches adopted to complete the 
study.  This section of the research study provides a summary of the geographical area where 
the study was executed, data collection methods that were adopted to collect both the primary 
and secondary data and finally, the data analysis tools that were used to generate the findings 
of this study.    
 
1.6.1 Research Approach and Design 
The study adopted a quantitative data collection approach, employing a well-structured 
questionnaire to collect primary data from individuals who were actively involved in the 
Rustenburg mining community projects.  The questionnaire was disseminated to a wide range 
of people who had in-depth knowledge about the mining industry and the community projects 
developed in the mining communities. 
 
1.6.2 Research Area and Targeted Respondents 
Following the relative number of mines and relatively high presence of mining activities, data 
collection was carried out in the Rustenburg region in the North West Province of South Africa. 
The study was also confined to Rustenburg residents, municipal officials, community 
development projects workers and professionals in the mining industry. It was imperative to 
confine this study to the Rustenburg region because of the number of mines found in this area.  
 
1.6.3 Sampling and Data Collection 
This study employed a simple random sampling technique to grant all participants an equal 
probability of being selected from the population in the study. A well-structured questionnaire 
with closed-ended questions was selected as an ideal data collection tool for this study based 




on the reviewed literature. A total of sixty-seven (67) usable questionnaires were returned from 
ninety (90) questionnaires which were distributed to randomly selected respondents. 
 
 
1.7 LIMITATIONS OF THE STUDY 
One of the limitations of the study is the lack of published data or literature on the concept of 
early warning signs. Although South Africa has many mining communities located in various 
provinces of the country, the study was confined to the Rustenburg mining communities in the 
North West Province owing to time and financial constraints. It is acknowledged that the 
findings and conclusions from this study lack generalizability in the sense that similar projects 
in other provinces may have dissimilar characteristics. Other limitation included the sample 
size which was not large enough. 
 
1.8 OVERVIEW OF CHAPTERS 
Chapter One: Introduction 
The chapter includes the general background, problem statement, objective, purpose and 
questions of the research study.  The chapter covers an introductory overview of the research 
study and reveals the entire edifice to which the entire study follow. 
Chapter Two: Overview of sustainable development in the mining industry and early 
warning signs 
This chapter aims to provide a theoretical overview of the concept of sustainable development, 
early warning signs and its application in the mining sector. From the literature, the concept of 
sustainable development is defined from various standpoints and different sustainable 
management systems are explored. Furthermore, the literature examines? the benefits of early 
identification of warning signs in projects and the subject of different approaches available for 
the identification of early warning signs. Finally, sustainable development challenges in the 
mining sector are identified and approaches used to tackle such challenges are also highlighted 
in this chapter. 
 




Chapter Three: Overview of Ghanaian mining industry 
Firstly, this chapter intends to provide an overview of the history of the mining industry in 
Ghana by studying the sector’s performance dynamics during the country’s post-independence 
era.  Secondly, this chapter examines the concept of sustainable development as it applies in 
the Ghanaian mining sector as well as the negative ramifications of mining activities on the 
livelihood of local people and the environment. Lastly, this chapter explores the initiatives that 
have been adopted by organizations operating mining projects and by the Ghanaian 
government to promote more sustainable development in mining operations. 
Chapter Four: Overview of Canadian mining industry 
The overall goals of this chapter are firstly, to provide an overview of the negative and positive 
impacts of the mining industry in Canada and secondly, to explore the concept of sustainable 
development in the context of mining and minerals. The larger part of the chapter highlights 
the steps followed in policy development and the objectives of the mining policy. Furthermore, 
methodologies used to define and address sustainability concerns in the mining industry are 
appraised. Lastly, the chapter critically evaluates the responses of the Canadian mining 
companies and government to the challenges of sustainable development.  
Chapter Five: Overview of South African mining industry 
Firstly, the chapter explores the historical events in the discovery of various minerals and their 
exploitation/extraction? from the South African soil. The chapter also studies the various 
mining laws and their changes throughout the years, emphasising the importance of land 
ownership and mining rights ownership. Thirdly, the chapter examines the function of the 
minerals acts in addressing the role of government in the mining industry and the social aspects 
in the South African mining communities. Lastly, the chapter highlight the role played by the 
mining sector in the country’s social progression and the various effects of mining activities on 
the well-being of the people and the environment. 
Chapter Six: Research methodology 
This chapter unveils the methodological framework used in executing this research study. The 
quantitative research approach was selected for this study. The purpose of selecting this 
approach was to enable the qquantification of the problem by generating numerical data that 




can be converted into utilizable statistics to answer the stated research questions.  The chapter 
begins with the description of the research design and research method chosen for this study. 
Furthermore, this chapter discusses the study area covered, the population studied, the sampling 
techniques used and other methodological aspects of a research study.  
Chapter Seven: Findings and analysis 
This chapter focuses on the analysis and interpretation of the data derived from the 
questionnaires which were circulated to key research respondents comprising  project 
managers, project consultants, sponsors, beneficiaries of community projects, project 
members, contractors and other individuals within the sustainable development projects in the 
mining communities of the Rustenburg region in the North West Province, South Africa.   
Chapter Eight: Discussion of research findings 
In this chapter, the findings of the data presented in chapter eight are revealed and discussed in 
line with the research questions created in the first chapter of this dissertation. Furthermore, 
the theoretical background reviewed in the previous chapters is integrated in the discussions to 
determine whether the data analysed has managed to provide answers to the stated research 
questions.  
Chapter Nine: Conclusions and recommendations 
In this chapter, answers are provided to the research questions and justifications are made from 
the data analysed to fulfil the research objectives. Furthermore, conclusions are drawn in 
correlation to the study findings and recommendations are suggested for further research to 
address issues raised from the study limitations. 
 
1.9 CONCLUSION 
In this chapter, different elements making up a research thesis were introduced, including the 
study background, problem statement, research questions and objectives. The methodology 
employed in attaining the research objectives was highlighted. Also, an overview of each 
chapter entailed in the research study was presented.  
 
The next chapter explores the concept of sustainable development in the mining sector. 





SUSTAINABLE DEVELOPMENT IN THE MINING INDUSTRY 
2.0 INTRODUCTION 
In this chapter, discussions on the concept of sustainable development and its application in 
the mining sector as reviewed. Among the literature studied, the concept of sustainable 
development is defined from various standpoints and different sustainable management 
systems are explored. Furthermore, sustainable development challenges in the mining sector 
are identified and approaches used to tackle such challenges are also highlighted in this chapter.   
 
2.1 THE CONCEPT OF SUSTAINABLE DEVELOPMENT 
Sustainable development is one of the broadly used concepts with several different meanings 
and definitions. Emas (2015) mentioned that the concept of sustainable development is an 
effort to integrate the issues of environmental stability and economic growth. The most 
common and prominent definition of sustainability development was coined by the World 
Commission on Environment and Development in 1987 to address the issue of conflicts 
between development and environment goals.  
According to the Brundtland Commission (1987), sustainable development refers to 
development that meets the needs of the present without compromising the ability of future 
generations to meet their own needs. In addition, the definitions strongly guide humankind to 
use available resources efficiently to ensure that some are left for the future generations.  
Similarly, Castro and Mensah (2004) defined sustainability as a process initiated to enhance 
the quality of human life without degrading the environment or disturbing the well-being of 
other individuals.  
Emas (2015) mentioned that the concept of sustainable development is focussed on maintaining 
social progression and economic growth while preserving the long-term value of the 
environment for future generations.  He further stated that the underlying aim of sustainable 
development is to attain a long-lasting stability of the environment and economy.  




Kumah (2016) contended that this aim can only be achieved through the recognition of social, 
economic and environmental objectives and their integration throughout the decision-making 
and policymaking processes. In addition, Ismail (2015) also emphasized that sustainable 
development involves the successful development of the following aspects: 
i. Economic aspect: A system that is economically sustainable produces products 
continuously at a manageable level and in a way that does not jeopardize the 
agricultural and industrial production. 
ii. Social aspect: A socially sustainable system is the one that must fulfil the need for 
sharing of equity, satisfactory conditions of social services including education, 
health care, gender equality, and political accountability and participation platform. 
iii. Environmental aspect: An environmentally sustainable system is the one that 
must sustain a stable resource foundation, prevent wastage of non-renewable 
resource systems and use non-renewable resources in a manner that produces 
enough investment substitutes. This entails the maintenance of biodiversity, 
atmospheric steadiness and other ecosystem functions that are not generally 
regarded as economic resources.   
 
Castro and Mensah (2004) also emphasised that these aspects are arranged as vertices in a 
triangle known as Munasinghe’s triangle shown in Figure1. 
 





Figure 1: Munasinghe’s triangle (Munasinghe, 2002) 
 
 
This sustainable management system suggests that attaining sustainability entails discovering 
solutions which combine the significance and impacts of each of the three concepts. This model 
provides a good categorization system for sustainability properties and emphasizes issues such 
as social and political impacts which are ordinarily ignored in the usual design processes or 
suppressed by factors such as time, cost and quality. 
Furthermore, Mitchel et al. (2007) mentioned that these three aspects are also incorporated in 
the sustainability management system known as the ‘triple bottom line’ (TBL) illustrated in 
Figure 2 





Figure 2: The Triple bottom line (source: Mitchel et al., 2007) 
 
 
TBL is employed or applied in organizations to respond to issues of sustainability and to 
enhance the capacity to address sustainability challenges under the three bottoms lines of 
environmental protection, social integrity and economic prosperity. The TBL method requires 
corporations to look beyond the traditional bottom line of business to the profitable 
contributions that the corporation is making socially, economically and environmentally.  
Additionally, Amankwah and Anim-Sackey (2003) highlighted that these three aspects of 
sustainable development are key pillars of sustainable development and their incorporation is 
highly recommended.  Emas (2015) accentuated that win-win opportunities for the economy 
and environment can be achieved by promoting innovation and strict environmental rules that 
utilize market incentives to encourage the creation of cost-effective and environmentally 
friendly technologies.  
According to Emas (2015), the paths employed when creating economic progression and 
development have undervalued environmental sustainability because market-based 
environmental tools are generally viewed as more “business-friendly” methods than command 
policies. Harris (2000) stated that the record of development on a global platform has been 
subjected to major disparagements. These criticisms stem from the fact that the global number 
of impoverished people continue to surge, although a few have attained relative wealth. 
Moreover, a lot of negative implications on the environment and existing social structures have 




become more extensive. As a result, the environmental damage experienced may undermine 
the accomplishments of developments and further lead to the destruction of vital ecosystems.  
 
2.2 BACKGROUND OF SUSTAINABILITY IN THE MINING INDUSTRY 
According to Carvallo (2017), activities in the mining industry have been, existence since the 
Neolithic period, explored to obtain the first metals for tool making. Akabza (2001) emphasized 
that many African countries primarily rely on mining activities to contribute to their social and 
economic growth. Carvallo (2017) revealed that the input of mining activities to the global 
gross domestic product (GDP) has increased by 27 percent in the production of ores and 
minerals, as well as 8 percent in the extraction of overall materials.  
On the other hand, Sahu (2011) stated that mining activities are known to exert an enduring 
impact on the landscape, ecosystems and socio-economic needs.  According to Sahu (2011), 
the actual mass of land available to humankind is just 30 per cent of the total global surface 
area and mining and its associated activities have been discovered to degrade the land to a 
notably rising extent. 
O’Faircheallaigh (2014) also emphasized that mining activities can create sinusoidal effects, 
where the investing companies and the government that tax such companies accumulate high 
economic benefits while the indigenous communities are left to bear the effect environmental 
dilapidation. These issue has created considerably coined numerous debates around the 
applicability of sustainable strategies in the mining industry.  
Kumah (2006) mentioned that in modern years/times? the applicability of sustainable 
development in the mining sector has become a subject of notable debate within the academic 
field owing to numerous wide-ranging interpretations that have emerged.  
Brereton (2003) argued that some organizations dispute that the mining industry can essentially 
be compatible with sustainable development strategies because of its involvement in the 
extraction of non-renewable resources.  
Interestinly, Hendrix (2006) argued that it is fallacy to integrate sustainable development 
strategies into mining processes without an in-depth insight into the nature and dynamics of 
mineral resources. the researcher revealed that several studies have wrongly interchanged 




sustainable development concepts with sustainability in mining because of the lacking 
substance environment protection in the sustainable process.  
Hilson (2001) delineated some details of sustainable development strategy as it applies to in 
the mining industry context from a theoretical and definitional viewpoint:  
• From a definitional point of view, the researcher cited mineral resources as non-renewable, 
finite and possibly completely exploited form of resources. This implies that the present 
generation benefits significantly from mining while the future generation has to endure the 
environmental implication and social impacts that extend beyond the life span of a depleted 
mine. 
• The researcher considered its theoretical standpoint, to fully match that of Brundtland’s 
definition of sustainable development, where extraction of minerals from a mine must be 
maintained at a required rate to ensure that adequate resources are very much accessible for 
future generations. 
Similarly, Placer Dome (1998) defined sustainable development in mining as a systematic 
approach of designing, constructing, operating and closing of a mine such that it accommodates 
to the interest and needs of the economic and environmental of the present generation while 
preserving its substance for the future generations in local communities.  
Kumah (2006) emphasised that a society that embraces sustainable development is deemed as 
one that refrains from using resources at a rate that surpasses the capacity of the ecosystem to 
process the waste linked to their use. Furthermore, it uses non-renewable resources at a level 
that does not exceed their ability to substitute for them.  
Additionally, Brereton (2003) stated that mining industries can contribute immensely to human 
and economic wealth through the application of sustainable development strategies on mining 
bi-products (which would normally be discarded as waste) into new forms of raw material for 










2.3 LIMITATION TO SUSTAINABLE MINING STRATEGIES 
According to Akabzaa (2001), until very recently mining industries have been commonly 
known to follow the following stages: from procuring a mining license, undertaking mineral 
extraction, mineral sales or trade, and once the mineral reserves are deemed depleted, 
abandoning the mine and initiating another mining project elsewhere.  
Similarly, Jenkins (2004) mentioned that the mining industries have been traditionally known 
to adopt a “devil may care” attitude towards all subsequent effects of mining operations on the 
environment and its surrounding communities. Moreover, they have shown no environmental 
or social authority in their areas of operations, leaving extensive damage to the livelihoods of 
beneficiary communities and a degraded natural environment.  
Hendrix (2006) established that the primary challenge experienced in the modern world is the 
inability of integrating productive economic activity with efficient governance systems without 
compromising the integrity of the environmental state and social structure. The researcher 
asserted that the primary aim of integration should be "sustainable development" and in the 
context of the mining, the challenge is attaining this goal.  
Hilson (2001) also emphasized that the main challenge faced by the mining companies is to 
fulfil the concept of sustainability by ensuring that mining activities maximise social and 
economic benefits whilst mitigating negative impacts on the environment and society. 
Carvallo (2017) emphasised that past mining activities created an environmental catastrophe 
(acid mine drainage and mine tailings, earth tremors) which probably will continue to have 
harmful effects on both ecosystems and human health.  
Fitzpatrick (2011) reiterated that while the benefits of exploring minerals were beneficial to the 
entire economy of the country, the setbacks of mining activities over the years always change 
the socio-economic landscape especially for its host communities and the society at large.  
In agreement, Akabzaa (2001) highlighted that the daunting effects of mining activities over 
time have lead to the visible presence of social-environmental decline and rising issues ranging 
from the deformation of significant ecosystems to numerous rising human health problems.  
According to O’Faircheallaigh (2014), every part of the world had at a point in time felt the 
side effects of mining, both on an environment and its inhabitant health perspectives. 




Unfortunately, the continuous global demands for industrial and associated products ensure 
that the mining industries continue to expand particularly from China and India. The outcome 
of this growing demand is that an extensive amount of land is absorbed, large amounts of waste 
are generated, and large quantities of water are consumed because of the millions of tonnes of 
ore that are mined and processed.  
Besides, Castro and Mensah (2004) stated that the mineral resources are discovered, extracted 
in large quantities, used up and substituted with others, mainly with the latest technologies.  
Nonetheless, O’Faircheallaigh (2014) emphasized that the use of the latest technologies 
requires huge investment but ultimately generates fewer job opportunities. Consequently, most 
stakeholders that make available the required investment would place more attention to the 
financial benefits, paying limited interest implications of mining activities on the host 
communities.  
According to Carvallo (2017), the effects of mining activities have accrued over the years, 
however, the daunting impacts on environmental and human health only received relative 
attention in the last years of the twentieth century. 
In response, various organizations and academics scholars have offered several approaches that 
have been suggested could improve and mitigate the challenge of sustainable development in 
the mining sector (Hilson, 2001).  
Among many, Brerenton (2003), identified two applicable tactics towards implementing 
sustainable development: the “narrow” model which focuses on preserving the physical and 
biological environment and the “broader” model which focuses on equating social and human 
capital with the environmental objectives. He further claimed that the mining sector has been 
unsurprisingly more comfortable with the broader conceptualization of sustainable 
development than the narrower version. By using the narrow model, mining companies have 
managed to use sustainable development as a shorthand term to describe a variety of good 
practices in managing health, safety and environment, and community issues.  
In Addition to the aforementioned, O’Faircheallaigh (2014) stated that these two different 
approaches have been widely employed in recent decades to attain a balance between the 
negative and positive impacts of mining industries. However, these approaches have 
disadvantages in their application. The first one which stems in the spectrum of a voluntary 




initiative, the researcher concedes unless there’s a strong beneficial motive for its practising 
mine operators, it cannot be efficient in plunging economic conditions.  The second one is the 
government regulation which is not flexible to enforce the right sustainability measures, its 
relevance has been found relatively insignificant in the top mineral-producing nations where a 
“withdraw from regulation” concept has been most prevalent.  
Furthermore, community development agreements (CDAs), was identified as a recommended 
third approach to curb the drawbacks associated with the two aforementioned approaches. The 
main benefit of CDAs to mining communities is in the strong presence and participation of the 
local communities during mine negotiations which initially was between government and 
corporations to interpret the interests of communities. Also, host communities can take 
advantage of the CDAs initiative to assert on the execution and maintenance of corporate 
commitments over time regardless of variations in corporate policies or organizational 
structures (O’Faircheallaigh, 2014).  
 
2.4 EARLY WARNING SIGNS IN THE MINING INDUSTRY 
2.4.1 Definition of early warning signs 
Early warning signs as a concept was designed by Dr Igor Ansoff in the mid-1970s to finetune 
strategic planning methods that are not perfect enough when unforeseen changes are 
encountered in the business environment. According to Ansoff (1975), any company 
functioning in an uncertain corporate environment needs to consider weak warning signs 
thoroughly before making any tactical decisions.  
Nikander and Eloranta (2001) mentioned that the different terms; early warnings, weak signals, 
symptoms and pre-signals, among many others, are early warning indicators that have been 
broadly applied in the discipline of strategic planning and management by developing different 
models for the business environment. Nikander (2002) defined early warning sign as an 
incident or series of occurrence that predicts, warns, or brings to notice the existence of a future 
positive or harmful issue.  
On the other hand, Ozgulbas and Koyuncugil claimed that early warning signs are vital signals 
that give management a platform to take an advantage of early opportunities to alleviate or 
avoid probable future problems. Moreover, Kappelmanet al. (2006) mentioned that early 




warning indicators provide signs of manifesting risks to projects and can be used to assess the 
project’s propensity to potential obstructions and the probability of a project failure. 
2.4.2 Early warning phenomenon 
A project was defined as a chain of interconnected activities that are timely, technical and 
financially demanding to produce an expected goal and undertaken over a fixed period of time. 
A group of individuals is instructed to perform different tasks with a specific objective over a 
set duration of a project.  
Poshtekoh (2014) stated that owing to the increasing competition and economical demands in 
the corporate environment, more recent projects are more multifaceted much that their 
implementation demands less time and precision. As a result, advanced project management 
methods are needed to better anticipate and manage probable project problems.  
More so, researchers claimed that the conventional approach to project management cannot 
properly predict the future progress of a project because while they are informative, these data 
extracted are merely based on the historic events in previous projects that notify of project 
discontinuities after the unforeseeable event has occurred (Nikander and Eloranta 2001).  
Nikander and Eloranta (2001) revealed that early warning signs would equip project managers 
with foreseeable insights towards mitigating unexpected challenges in projects. Kappelman et 
al. (2006) also argued that significantly cost were saved when organisations employ early 
warning signs indicators more consistently at early stages of development in an ongoing 
project.  
Ozgulbas and Koyuncugil (2012) argued that although there is no ideal method for preventing 
financial crises in businesses, early warning systems are very important to predicting the 
success ratio of projects as well providing alerts for potential risks before they transform into 
financial losses.  
Locatelli et al. (2013), suggested that some of the ‘red flags’ spotted by project managers are 
enough warning signs to terminate or redirect a project at its early stages. Kappelman et al. 
(2006) also reiterated that the investigations conducted on the causes of project failures have 
indicated early warning signs of problems which were either ignored or not given enough 




attention. It was also claimed that by studying the early warning indicators, organizations can 
save cost significantly if failed projects are detected at the early stages (Kappelman et al. 2006). 
2.4.3 Identification of Early Warning Signs 
Researchers claimed that risk management tools are appropriate for identifying early warning 
signs. He further mentioned that by searching for early warning signs and by identifying 
probable risks in each project node and assigning responsibilities for monitoring those specific 
events, most risks can be eliminated (Haji-Kazemi et al., 2013).   
Also, Nikander (2002) stated that given that early warning signals are about troubles that may 
occur in the future, there is a clear correlation between the risk management strategies and that 
of early warning strategies.   
According to Vaid (2017), since risk management is a strategy that is mostly centred on 
identifying and prioritizing risks and subsequently minimizing the probability of unwanted 
events and maximizing opportunities, early identification of warning signals can significantly 
reduce the impact of unwanted events on projects’ success level and the magnitude of resources 
required to control and manage the unexpected event. 
Consequently, Vaid (2017) remarked that it is important to put probes and controls in place 
towards recognizing indicators of early warning signs throughout a project lifecycle to allow 
proactive action for risk management. Vaid (2017) further conceded that some of the most 
effective techniques of identifying early warning signs include risks profiling and metrics 
headboard.  
Furthermore, Poshtekooh (2014) stated that earned value management (EVM) is another 
technique used for identifying early warning signs and providing information about potential 
future problems. According to Poshtekooh (2014), the EMV method is good for foreseeing the 
outcome of a project at the early stages, thereby allowing early implementation of corrective 
measures before a failure occurs. 
Nikander and Eloranta (2001) mentioned that to make effective use of identified early warning 
signs, the interdependencies among early warnings, project problems and their causes need to 
be understood. As indicated by figure 1 below, there is a warning sign and a cause for each 
problem. The probable problem may or may not appear in the future. If it does materialize, one 




must be able to identify corrective measures to be put into practice in each case. Additionally, 
Nikander (2002) claimed that corrective measures need to be implemented actively to ensure 








Nirula (2017) emphasised that it was important to recognize the plausible procedures and the 
appropriate action once the warning sign has been identified. Moreover, Nikander and Eloranta 
(2001) indicated that once the warning sign has been detected, it is important that this 
knowledge or suspicion is used without any delay to implement counteractive measures to 
lessen the threat. 
However, project leaders and organisations still fall short of timely response towards mitigating 
malignants causes of project failure even though the indicators of early warning signs proves 
effective. The researchers argued that there are numerous reasons responsible for untimely 
responses, some of which was established to be organisational factors. These factors include 
project leadership conflicts, organisational complexities, poor strategic planning as well as trust 
existing among the project decision-makers (Haji-Kazemi et al., 2015).   
 
2.5 LESSONS LEARNT 
The reviews of literature began with an ephemeral overview of the general notion of sustainable 
development. The literature explored a variety of definitions and meanings of sustainability 
with the Brundland definition being a fundamental point of reference. The importance of 
incorporating three aspects of sustainability was emphasized and their integration was depicted 
in various sustainable management systems.  
The literature review revealed that the whole strategy of sustainable development was primarily 
intended to improve economic growth and impact social progression as well as the preservation 
Early warnings 
Cause of Problem Response 
Probable Problem 
Figure 3: Early Warning Signs and its Depending Factors (Nikander and 
Eloranta, 2001) 
 




of a healthy environment existence. While several definitions and interpretations of the 
sustainable development concept was established, the underlying objectives of sustainability 
were centred on creating stability and harmony among the economic, social, and environmental 
goals.  
Nonetheless, the effectiveness of sustainable development strategies explored in mining 
remains a highly debatable issue because of inequitable outcomes yielded by mining activities. 
The rationale behind such is that factors such as the non-renewable nature of minerals, 
extensive damage of the environment, and the lack of social and economic implications on the 
mining communities have all contributed to uncertainty about the applicability of sustainability 
in the mining sector. Therefore, mining industries must employ appropriate approaches and 
systems to ensure that the extraction of non-renewable resources is at a rate that does not 
prevent future generations from fulfilling their needs. Furthermore, the literature reveals that it 
is imperative that mining organisations adopt community development agreement (CDA) 
programmes to ensure that sustainable development goals are well defined by relevant 
stakeholders and incorporated in the decision-making process. 
The literature explored in this chapter showed that the theory found in the project management 
field entails some examples that can be interpreted to satisfy the definition of early warnings. 
The literature highlighted that the concepts of weak signals as derived by Ansoff (Year?) and 
the theory of early warnings are compatible because they both provide information about a 
matter that may take place in the future.  
The literature reveals that projects failures remain an unending possibility despite the 
development of numerous performance improving management techniques on projects around 
the world. It was also noted in the literature that the classical methods of project management 
are based on historical information and therefore they cannot deal with unexpected changes in 
a project.  
Moreover, studies showed a correlation between early warning system and risk management 
strategies because they both deal with the identification management of warning signals to 
reduce the impact of unwanted events on a project success level.  
Finally, the literature review confirmed the presence of a close connection between project 
problems, early warning signs, and their causes. Studies have established that since there are 
warning signs and causes for each problem, an effective approach is required to identify each 




warning signs at an early project phase so that countermeasures are implemented before the 
potential problem emerges. 
 
2.6 CONCLUSIONS 
The literature provided a brief background on the inception of sustainable development 
management and discussed its various meanings and interpretations. The chapter also presented 
a brief discussion of the phenomenal behind early warning signs with regards projects.  It was 
revealed that the integration of all three aspects of sustainable development is a crucial step 
required to tackle sustainability problems. The notion and applicability of sustainable 
development from a mining and minerals perspective were also explored.  
This chapter further showed that the formation of a public-private partnership between 
indigenous mining communities and the mining companies provides the right opportunity to 
address the needs of each party well defined and adequately met. The literature highlighted that 
another way of preventing project failure or deviation of a project from the main goal is the 
detection of possible signals of project failure in the early stages of a project life cycle. The 
literature revealed that by identifying and actively responding to these signs a significant 
contribution can be made to the success of a project 
The subsequent chapter will review works of literature on the mining sector in Ghana, 











OVERVIEW OF THE GHANAIAN MINING INDUSTRY 
 
3.0 INTRODUCTION 
This chapter reviews discussions on the mining industry in Ghana, exploring the dynamics that 
exist between mining and sustainability strategies as explored in the mining environment in 
Ghana. This chapter is divided into sections that focus on historic overview mining in Ghana, 
sustainability strategies employed in Ghana, challenges and measures employed to mitigate 
rising challenges.  
 
3.1 HISTORY OF MINING INDUSTRY IN GHANA 
Ghana is a West African country that shares borders with Burkina Faso, Cote d’Ivoire, Togo, 
and the Atlantic Ocean. Formerly referred to as the Gold Coast Colony, the country’s previous 
name was named for its copiousness in gold reserves. Researchers established that Ghana is 
among the top-ranked countries with high presence of gold deposits and is the second-largest 
African gold producer thanks to deposits found around the Ashanti, Central, Western and 
Brong-Ahafo regions (Essah and Andrews 2016).  
Hilson (2002) indicated that 70 percent of the all West African gold output comes from ghana 
portraying the country as a primary gold contributor in sub-Saharan Africa. Recent reports even 
established that in 2018, Ghana's gold output eclipsed that of South Africa as the top producer 
of gold in Africa. The report suggested that the growing decline of the South African gold 
reserves over the last eight decades have seen ghana 4.8 million ounces in 2018 reign as 
supreme of the chief exporter of gold in Africa (Whitehouse, 2018). 
Been the first African country to become republic nation in 1961 its independence from Britain 
in March 1957, Ghana at that time had the strongest economy among the sub-Saharan African 
countries, with an average income per person similar to that of South Korea (Yelpaala, 2005). 
Hur (1989) further added that at that time Ghana showed positive signs of future success in 
both political maturity and economic growth.  
  




3.1.1 Mining industry in Ghana from 1957 to 1983 
Hilson (2002) reported that shortly after attaining independence, Ghana’s mining sector began 
to decline rapidly as determined by economic performance indicators such as per capita GDP, 
inflation, government revenue and expenditure. Researchers believed that the rapid 
deterioration in the mining sector was because of the nationalization of mines, the 
implementation of bad economic policies and other obligatory sets of laws that discouraged 
beneficial private mining investment (Addy, 1998).  
Likewise, the researcher established that the decision to take ownership of the mining industry 
was initiated in 1958 after the Government delegated a commission that undertook cross-
examinations of the terms of the mineral rights, financial gains and the status of all other 
unexploited mining rights (Addy (1998).  
In the same way, a study elaborated on the commission deliberations after an eleven-month 
rigorous investigation on the mining activities in Ghana. Some of the highlighted 
recommendations by the researcher include:  
i. Consideration be given for the state to establish a government monopoly for 
exportation of minerals;  
ii. The Government to confiscate mining rights from local communities;  
iii. The Government be granted the authority to cease a mineral right held for a longer 
duration without any significant activity by the holder;  
iv. Royalties be paid to landowners in a percentage determined by the Government;  
v. Consideration be given to the benefits of acquiring 51 percent of the shares in the 
mining companies;  
vi. Depending on their net profit instead of a fixed amount, the Government is expected 
to receive royalty payments from Mining companies: and  
vii. The Government to assume a regulatory duty and active control in the mining 
industry (Tsikata, 1997).  
 
Accordingly, Hilson (2005) highlighted that the Government implemented many of the 
commission’s recommendations which included, among others, approval of the Minerals Act 
(Act1 23) which stipulated that all minerals are the “property of the country and controlled by 




the presidency”. The nationalisation of mines which were previously owned by British 
companies was also recommended.  
In the same fashion, Kesse (1972) further reported that the Government ordered all mining 
companies operating in the country to give up 55 percent of the equity share to the government 
and have their head offices in the country.  
As reported by Tsikata (1997), the elements of the mineral policy delineated above did not 
have any substantial effect on the mineral sector; instead, the industry performance dove into 
a steep decline through the different government administration up until the implementation of 
the Economic Recovery Programme (ERP) in 1983.  
Hilson (2005) further observed that the extended role of the Government in the mining sector 
created in an extremely inflated value of the exchange rate resulting in a decrease of both 
imports and exports. According to the World Bank (1995), between 1970 and 1983, the gross 
domestic product (GDP) decreased by 2 percent per annum and the inflation rate increased 
from 3.68t by 123 percent. Tsikata (1997) stated that the Ghanaian mining industry ended up 
in a state of economic crisis by the early 1980s.    
3.1.2 Mining industry in Ghana post-1983 
According to Tsikata (1997), the Provisional National Defence Council (PNDC) which took 
over from the pre-existing Government in 1981 began the transformation of country’s 
economic policies under the label of the ERP in 1983.  
Hilson (2002) stated that the PNDC Government established policies that approved the 
privatization of some of the public enterprises, allowing some of the remaining miners to 
negotiate with financial institutions for the rehabilitation of already existing mines. The 
outcome saw the implementation of the Minerals and Mining Law (PNDCL 153) by the PNDC 
government in 1986 to increase external interest in the mining industry and eliminate the 
barriers obstructing the growth of export earnings (Hilson, 2002).  
Tsikata (1997) stated that the law was aimed at reducing the initial capital cost of mining 
projects and attracting foreign investors by putting in place, among others, tax reductions, 
variable royalties, fixed depreciation allowance and reduced import duties.  According to Addy 
(1998), the post-1983 era has realized a turnaround of the previous policies executed by the 




previous regimes and there has been a massive inflow of funds from international organizations 
(such as the International Development Association), structural transformations and effective 
financial restoration after the adoption of the ERP recommendations.  
Addy (1998) stated that the year 1986 marked the turning point of the mining sector since there 
was an increase in the mineral production, investments, revenues and the number of 
participants in the mineral sector.  
Aryee (2000) further affirmed that the ERP plans recorded significant impact in attracting 
foreign direct investments which were most beneficial impacts on the country’s economy and 
diversification of wealth into other sectors. Addy (1998) concluded that the future of the 
Ghanaian mining industry looked very positive owing to the secure nature of the political 
environment, abundance extent of their gold reserves in different regions, and the relatively 
low costs of mining in the country.  
 
3.2 SUSTAINABLE DEVELOPMENT AND THE GHANAIAN MINING SECTOR 
Kumah (2006) emphasised that several interpretations regarding the concept of sustainable 
development programs in Ghana’s mining industry emerged only recently due to the limitations 
that correlated to Brundtland’s definition. Another study further showed that the integration of 
sustainable development strategies to various mining activities in developing countries such as 
Ghana has remained a highly debatable concept within the academic field (Hilson, 2002).  
According to Amankwah (2004), the non-renewable nature of the mineral resources becomes 
a barrier towards accomplishing growth and sustainability in the mining industry; however, 
there are continuous talks amongst the mining industry stakeholders in Ghana on most effective 
approaches required to mitigate the negative effects of mining and to aid in achieving a 
sustainable mining industry.  
Similary, Essah (2016) observed that the incorporation of sustainable development strategies 
to mining in Ghana still comes severy forms of issues for the mainstream number of mining 
organisation. The researcher concedes that a variety of tactics are exploited to improve the 
effectiveness of sustainability in the mineral exploration sector based on all the stakeholders’ 
recorded concerns, needs and values.  




According to Kumah (2006), several approaches which they believe could potentially convert 
the mining sector into a more sustainable industry by academics, industry professionals and 
non-governmental organizations.  
Hodge (2001) echoed that if the mining industry is to be considered as fulfilling the concept of 
sustainability, it should be able to attain a net environmental and human benefit. Gibson (2000) 
also argued that for a mining company to be rendered sustainable, its immediate negative 
impacts should be addressed through restitution and realign its socio-economic benefits to cater 
to the sustainable future of local communities.  
According to the WCED (1987), sustainable development would necessitate that mines 
maintain their production at a pre-determined level so that the future generations have access 
to a sufficient supply of minerals.  
However, Hilson (2002) was adamant that the mining organisations in Ghana are not concerned 
with preserving the existence of mineral resources in the country but rather interested in 
extracting the minerals from the ore bodies for as long as it is economically feasible to do so. 
Another argument on corporate mining bodies suggests that the organisations place more 
emphasis on reaping the most benefits from mining activities without considering the backlash 
of their operation on the local community, health and the environments.  
Essah (2016) stated that even though most of the mining companies in Ghana were actively 
involved in developing the mine sorrounnding areas through approaches from the corporate 
social responsibility initiatives (CSR), it does not entirely satisfy the main aim of sustainable 
development since most community members are still suffering the side effect of mining 
activities such as pollution and rising unemployment. 
 
3.3 SUSTAINABILITY CHALLENGES IN THE GHANAIAN MINING SECTOR 
Jasper (2013) stated that Ghana still faces challenges of an ancient “resource curse” that has 
affected many resource-rich countries in Africa.  Sadu and Dash (2011), established that the 
negative effects of mining on human health and the environment have become a matter for 
globally concern. The researchers further observed that although some stakeholders of minerals 
industries; government and other organizations still show their continuous support towards 




addressing issues arising from the mining sector activities, it has been observed that effective 
sector-wide management of these challenges is neither universal nor enough.  
Another study affirmed that the aim is to attain rapid economic development and decrease 
poverty, but it was imperative for developing countries simultaneously implement effective 
environmental policies and regulations that would ensure that economic activities do not 
jeopardize the livelihood of future generations. Additionally, researchers argued that the 
growing land and environmental degradation caused by the mining activities associated 
activities are ever on the increase even in Ghana since its inception in the mining world 
(Yelpaala and Ali, 2005).  
Amponsah-Tawaiah and Dartey-Baah (2011) indicated that the effects of mining activities in 
Ghana are severe and so broad that they a negative part to play on the livelihood of communities 
as well as on the environment (soil, water and air).  
3.3.1 Environmental impacts of mining activities 
Moomen and Dewan (2016) stated that even though the contributions of miners on economic 
diversifications in African countries are highly applauded, the negative impacts accompanying 
mining activities still comes up as a major concern. For instance, Land degradation, which was 
described as a continuous decline of the soil quality composition and productive capacity of 
the land triggered by man-made effect resulting permanent deformation (Baiet al., 2008).  
Reports from the Intergovernmental Panel on Climate Change, (2007), established land 
degradation found in most developing countries were responsible for approximately 18 percent 
of global carbon dioxide emission.  
Peprah (2014) emphasized that land degradation in developing countries such as Ghana is a 
major problem since their economy is based on producing and maintaining crops and 
farmlands. Moomen and Dewan (2016) emphasised that the increasing global demand for 
metallic commodities were responsible for “mining-induced land degradation” (MILD) is 
likely to remain a significant global concern, with a major of its demand projected to originate 
from sub-Saharan Africa, South America and Southern Asian regions.   
More so, Moomen and Dewan (2016), disclosed that Ghanaian mining communities consume 
a higher percentage of biomass energy usage from firewood and charcoal. Moreover, the 




researchers opined that the rate of biomass consumption increases as more people move into 
mining areas for job opportunities. This means that more trees felling are executed to meet the 
growing demand hence, the extent of land degradation should be most observed around densely 
populated areas and within regions that have the highest number of mining leases.  
It was further disclosed that the land degradation caused by mining operations in the Offin 
shelterbelt reserve lead to a devastating effect on the water resources and the thriving cocoa 
plantations around the areas of the mines. 
As reported by Peprah (2014), land degradation poses severe threats to the livelihoods of 
people, adaptation to climate change, food security and the availability of water resources. 
Moomen and Dewan (2016) highlighted that the increasing number of mining development 
projects in sub-Saharan Africa has resulted in a decrease in the availability of water resources 
required for domestic, commercial and industrial purposes.  
According to reports, water shortage is among the most critical environmental challenges in 
the over the past decades and most people located in developing countries live in “water-
scarce” areas (UN-Water, 2007),.  
Moomen and Dewan (2016) conducted a study in the north-west province of Ghana that 
showed that immigration driven by new mining developments has resulted in an increase in the 
water demand due to a rise in population. Furthermore, they revealed that districts with the 
lowest ground and surface stress indices have recently experienced a high magnitude of water 
stress impacts due to pollution, surface-water sedimentation, diversion of water stream 
channels and high groundwater abstraction which are all induced by mining sector activities.  
Yelpaala and Ali (2005) argued that mining activities, particularly, chemical pollution from 
gold extraction processing even poses a more severe impact on the environment, and serious 
health threat to its neighbouring communities than its land degradation effect. The researchers 
further indicated that mining activities decrease the agricultural output of the land and 
sequentially diminish local medicinal resources suitable for treating the health problems of 
people living in mining areas. 
  




3.3.2 Mining activities socio-economic impacts 
Boadi et al. (2016) indicated that despite the mining industry’s involvement in employment 
creation and its contribution towards foreign exchange earnings, the negative impacts of mining 
activities such as environmental complications, health problems, and other social problems 
were still evident in Ghana. A report reveals that the mining industry makes up over 25 per 
cent of Ghana’s export trades. Moreover, the country high levels of poverty and low levels of 
human development, especially in mining communities remains an observable reality (IMF, 
2012),.  
In agreement, another study established Ghana’s mining glowing impact on the country’s 
economic growth is still marred by the height of rural poverty ratio experienced evening in the 
communities harbouring the industries. The researcher also explained that low ranked level of 
the country the Human Development Index is a plausible reason for the above statement 
particularly with the fact the country is classed as a middle-income country. Besides, around 
30 percent of Ghana’s population is deemed as living below the poverty line and this poverty 
gap has reached shocking proportions (Standing, 2004).  
Peprah (2014) revealed a strong linkage between land degradation and poverty in Ghana. 
According to Peprah (2014), 58 percent of cocoa farmers in the Asunafo district in Ghana suffer 
from poverty; land degradation was cited as the main causal factor of poverty.  
Agricultural activities such as cash crops farming practices among local communities have 
been hampered since the inception of mining in Ghanaian, consequently, leaving the locals to 
resort to illegal mining as a means of generating income due to the limited options of survival 
and. In addition to the aforementioned, the destruction of farmlands and health concerns in 
mining communities, the negative impacts of mining also have raised the cost of living and 
increased the level of water pollution. 
According to Amposah-Tawaih (2011), health problems such as malaria and respiratory tract 
infection were common occupational health problems attributable to mining activities and were 
the two top causes of increased outpatient morbidity in Ghana.  
According to Yelpaala and Ali (2005), the excavation of land to mine diamond leaves large 
pits which fill with water during rainy seasons.  This water becomes stagnant, creating a 




favourable reproductive atmosphere for Anopheles mosquitoes, the source of transmission of 
malaria in Ghana.  
Kumah (2005) also mentioned that dust pollution is responsible for the high incidences of 
tuberculosis and silicosis in host communities. Amposah-Tawaih (2011) further identified 
some of the causes of human health problems related to mining activities, which include use of 
illegal drugs as stimulants to work harder and the application of heavy machinery as well as 
explosives even in local mines. 
According to Standing (2004), mining activities attract new migrants with the hope of finding 
employment which not all of them achieve. Consequently, this flow of migrants becomes 
socially destabilizing, giving rise to food insecurities, social tensions, health issues, crime and 
other social problems. Yelpaala and Ali (2005 stated that there is a strong connection between 
immigration, sexual networking, social disturbances, and the transmission of HIV among 
mining communities and mine workers.  
 
3.4 ADDRESSING SUSTAINABLE DEVELOPMENT CHALLENGES IN THE 
GHANAIAN MINING SECTOR 
Yelpaala and Ali (2005) stated that while attempting to gain rapid economic growth, broad 
poverty alleviation and macroeconomic stabilization, it is imperative for developing countries 
to simultaneously follow robust regulations to ensure that the economic benefits do not 
jeopardize the livelihood of future generations.  In the context of the minerals sector, the 
effective regulatory framework required to achieve economic success should also incorporate 
plans to reduce the harmful effects of mining activities on land degradation and the protection 
of biodiversity.  
Researchers further indicated that the body “Minerals “Commission and the Environmental 
Protection Council” work towards imposing sanctions on mining companies that are unable to 
design their projects in an environmentally sensitive way.  
Sneddon (2000) argued that for organizations to understand and respond accurately to 
sustainability issues, questions such as “What is being sustained?”, “By whom?”, and “What 
institutional method is being used?” must be fully investigated. Sneddon (2000) additionally 




stated that by answering these questions, researchers can be able to establish innovative 
responses to sustainability problems.   
 
3.4.1 Response to environmental impacts of mining activities 
According to Essah and Andrew (2016), land degradation and other environmental issues are 
yet to receive the required interest from previous Acts instituted by the Parliament in Ghana. 
The researcher conceded that the “Environmental Protection Agency”  was established as a 
result through the introduction of the Environmental Protection Act of 1994. The Act demands 
that every organization must register with the EAP any form of project that may have damaging 
effects on the environment. This means that a mining licence cannot be granted until an 
environmental impact assessment (EIP) has been properly completed and submitted.  
The researchers further added that the EAP developed one of the “actionable” instruments 
known as AKOBEN to create public awareness and the importance of all stakeholders’ 
involvement. A five-colour rating assessment method is employed in the AKOBEN 
programme to evaluate the performance of mining operations on its environment by allocating 
different colours to showcase whether companies are “abiding by internationally recognized 
standards for environmental management and social responsibility” (Essah and Andrew 
2016).  
Additionally, Amposah-Tawaih (2011) stated that mining companies in Ghana are required to 
execute an environmental impact assessment prior to obtaining approval for a mining project. 
Furthermore, companies are required to present a detailed reclamation plan before mining 
permission is granted and companies are sometimes required to provide money to be kept in a 
secure escrow account, which is used to fund restoration expenses when the mining company 
closes.  
Agyemang and Carver (2013) stated that integrating qualitative and quantitative techniques by 
combining scientific ecological knowledge and stakeholder participation presents the best way 
to study causes and effects of environmental degradation in detail. They further revealed that 
applying a methodological approach to assess environmental degradation in northern Ghana 
yielded meticulous results on causes, effects and systems required to cope with changes in the 
environment. 




Another study revealed that green supply chain management (GSCM) practice is a vital 
sustainable production and consumption alternative for alleviating harmful environmental 
impacts (Kusi-Sarpong, et al., 2015). 
3.4.2 Response to socioeconomic impacts of mining activities 
According to Standing (2014), Ghana is one of the few African countries to have developed 
policies for sharing some of their mining wealth with the community. Distribution of mining 
revenue is not legislated as a share that is limited to community members in mining proximate 
areas but rather viewed as compensation to communities affected by mining activities. Yelpaala 
and Ali (2005) highlighted that although large-scale mining activities have significant 
contributions to the foreign direct investment, as well as in job creations, the increasing 
presence of small-scale mining has expanded the sharing of these benefits, especially 
opportunities for indigenous miners and people living in rural areas.  
According to Hilson (2002), small-scale mining in Ghana has contributed positively in a 
number of socio-economic factors, including, “inter alia”, generating millions of dollars and 
providing thousands of people with employment.  
The Ghanaian government through the Gold Mining Law that was passed into law in 1989, 
regularized and formalized small-scale operation to improve the sustainability of the sector. 
Since then, about 117 million dollars in revenues have been generated by businesses 
surrounding the small-scale gold mining sector. Additionally, the government established the 
Precious Minerals Marketing Corporation (PMMC) with regional offices in both Accra and 
Tarkwa. This establishment has eliminated significant illicit trading and prevented smuggling 
in the mining sector.   
Boadi et al. (2016) also indicated that small-scale mining activities have yielded positive effects 
on the livelihoods of host communities through job creation, increased income and an increase 
in market activities.  
Furthermore, a researcher observed that the sector has attracted various sector support 
industries such as transportation, laboratories, and security companies, among others, which 
have all contributed to employment even though employment generated directly by the mining 
industry only accounts for a small fraction of the labour market in Ghana. Amposah-Tawaih 
(2011) revealed that Ghana has signed up for the Extractive Industries Transparency Initiative 




(EITI), an initiative that is aimed at improving transparency and responsibility in the 
management of minerals, oil and gas in resource-rich countries.  
Standing, (2014) mentioned that the Mineral and Mining Amendment Act 794 was established 
in 2010 to maximise the profit share. From this establishment, the mineral royalty rate was 
increased from 3 percent to 5 percent of the total profit made by mining companies, accounting 
for approximately 14 percent of the country’s total internal revenue. 
 
3.5 LESSONS LEARNT 
The literature review commenced with an overview of the Ghanaian mining industry. The 
reviews of several works of literature also described the changes in the economic performance 
from when Ghana attained independence to post-1983 when the Economic Recovery Plan was 
implemented. The history of mining in Ghana has shed some light on the hierarchy of decisions 
taken by the government to either nationalize or impose regulations that resulted in the 
establishment of many state-owned mining companies.   
This historical background has revealed that soon after attaining independence, the mining 
industry entered a depressed production period which lasted for more than 20 years. The 
literature attributed this period of economic decline to forced regulations and the frameworks 
within which the mining industry was operated. From the literature, it is apparent that mines 
that are primarily operated to fulfil personal gain and political objectives instead of long-term 
growth.  
Moreover, investments have every chance of becoming unsustainable. The literature further 
revealed that it is critical for the government to leave the operation and management of mines 
to private companies and focus more on industry regulation and the promotion of support 
institutions. By following this recommendation through the implementation of the Economic 
Recovery Programme (ERP), Ghana’s mineral sector has seen a significant recovery over the 
years, superseding cocoa cultivation as the country’s main economic activity and is currently 
the main foreign exchange earner.  
Moreover, it was revealed in the literature that although the Ghanaian’s mining sector has 
brought billions of dollars in foreign direct investment in the country, the degree of damage it 
has caused to the livelihood of resident populations and the environment is extensive and 




cannot be underestimated. The literature review further showed that even though mining 
companies claim to embrace the idea of sustainable development, there are still some prevailing 
human development challenges, health concerns and environmental burdens in host 
communities. Several sustainable development challenges are emanating from mining 
activities which predominantly exist in local communities. These include, inter alia, 
unemployment, poverty, land degradation, pollution, a high rate of school dropout, 
overpopulation and health problems such as malaria and tuberculosis. These negative 
ramifications were highlighted in detail and were seen to far outweigh the benefits of mining 
activities seeing that they are harmful to both humans and the environment. 
Besides, the literature identified several strategies for promoting sustainable development in 
the Ghanaian mining industry. The literature revealed that some companies argued that they 
could make the mining industry more sustainable and, to fulfil this claim, these companies have 
taken an active interest in addressing the environmental and social problems induced by their 
operations. Some initiatives carried out by these companies include the development of 
community programmes; contributions to local research institutions; the application of 
environmental management systems; the installation of pollution reduction technology and the 
drafting of key environmental policies.  
The literature showed that the Ghanaian government has already taken the initiative to address 
sustainable development problems, for example, by legalizing and standardization of small-
scale mining operations. Thus, the industry, gradually seen to improve in their fight towards 
eliminating sustainability constraints such as unacceptable operational practices and the illegal 
marketing of minerals.   
 
3.6 CONCLUSIONS 
The literature review revealed that politics indeed played a strong part in determining the future 
of the Ghanaian mining industry that began to deteriorate soon after the country’s 
independence. The phenomenon of sustainable development employed to the Ghanaian mining 
industry yet a concern amongst civil society, stakeholders and other individuals have shared 
that significant effects that were established in the literature review. The government, in 
conjunction with other institutions, has taken the initiative to address sustainability issues by 
developing legislation and policies that force mining companies to operate in manner that does 




not harm the environment and the people. The government has established an environmental 
protection agency (EAP) that requires all mining companies to conduct an environmental 
impact assessment (EIA) prior to attaining a mining licence. The next chapter will explore the 











OVERVIEW OF THE CANADIAN MINING INDUSTRY 
 
4.0 INTRODUCTION 
Chapter four embodies in this study, a review of works of literature centred on the mining 
industry in Canada. The chapter is divided into sections that discussion on the historic overview 
of the Canadian mining industry, policies that govern the mineral extraction in the country as 
well as the government and industry’s approach to sustainable mining practice. The lessons 
learnt from the literature review are shared and conclusions are rendered as the last sections of 
this chapter.  
 
4.1 THE CANADA MINING INDUSTRY 
The mining industry employed at least 340,000 Canadian citizens and provided socio-
economic development for more than 150 communities in the later years of the twentieth 
century. In 2012, the industry employed over 418000 workers, contributed at least $52.6 billion 
to the gross domestic product and accounted for approximately 20.4 percent of goods exported 
from Canada (Government of Canada 1996, MAC, 2013).   
Gibson and Klinck (2005) stated that although the mining industry has been known to pose 
severe occupational health hazards, several improvements have been made through safe work 
practices, technological innovation and policy regulations to enhance workplace safety. 
According to The Mining Association of Canada (MAC, 2014), Canadian mining companies 
consider people’s safety as their core industrial value. Hence an immense amount of financial 
and human efforts were invested in maintaining a positive safety mindset in all aspects of their 
processes.   
MAC (2014) reported that mining associations, employees, labour unions and safety inspectors 
have worked together to achieve the goal of “zero harm” by sharing best practices and 
developing best industrial safety standards.  
To deal with the issue of skills shortage, Canadian mining companies have proposed various 
actions such as retaining older workers to improve mentoring, introducing standards that 




facilitate skill recognition, enhancing education programmes and on-job training, and 
presenting the industry to youth and Aboriginal people (MAC, 2014).  
4.1.1 Mining and the environment 
Canada had over the years cemented its status as one of the frontrunners of minerals and metals 
exportation in the world with over two hundred metal-producing mines, fifty non-ferrous 
smelters, refineries and steel mills (MAC, 2013). Extracting minerals from ore bodies and 
refining them into useful metals pose significant environmental challenges.  
Doe et al. (2017) revealed that metals released from historic mining activities such as gold 
amalgamation have an extended retention time/period? in the environment and contain 
probable risks to ecosystems and people’s health. In addition, Thompson et al. (2004) presented 
results that showed that harmful metals and radionuclides such as arsenic and radon-226 were 
released to the environment during uranium mining and were in concentrations above which 
undesirable effects on communities were expected. In response to these environmental 
challenges, the Canadian mining industry is committed to responsible environmental 
leadership, continuously searching for techniques to enhance operations, minimize footprints 
and improve on social and environmentally responsible methods.  
According to Firtzpatrick et al. (2010), the Mining Association of Canada (MAC) was the first 
national association in the world to establish an environmental policy that its members were 
obligated to follow. In recent years, the industry has made a great effort in minimizing 
environmental impacts through the actions of individual companies, governmental guidelines 
and MAC’s initiatives such as Towards Sustainable Mining (TSM) and the Whitehouse Mining 
Initiative (WMI) (MAC, 2014).  
 
4.2 MINING POLICIES IN CANADA: SUSTAINABLE DEVELOPMENT 
The mining industry growing changes in Canada is driven by the emergence of new mining 
houses in developing countries, and the deterioration of wildlife and a growing need for 
sustainable development. Thus, the need for an effective federation prompted the creation of 
the new mineral and metal policy The concept of sustainable development in Canada became 
a very important aspect of federal policy development and the Government created legislation 
that established an office of the Commissioner of the Environmental and Sustainable 




Development to aid in advancing the concept from theory to practice (Government of Canada, 
1996).  
Furthermore, the Government highlighted that the legislation required centralized departments 
to develop and present approaches for sustainable development in Parliament to guarantee that 
satisfactory interest is directed to the special characteristics of the mining industry.  In 1995 
the Government issued a paper on sustainable development in mining that provided the basis 
for consultations with other industrialists, governments and stakeholders that resulted in the 
development of the policy (Government of Canada, 1996). 
Shiya (1998) emphasised that mining stakeholders, policymakers and regulators in Canada still 
found it quality challenging interpreting the applicability of sustainable strategies in the ‘non-
renewable’ form of resources. As a result, policy attempted to address this misunderstanding 
by firstly, revealing that metals and minerals are vital for advancing our everyday lives, from 
the platinum metal in our modern conveyance systems to silica in every computer chip. Hence, 
the fundamental idea is how society can mine, use, recycle and discard these natural resources 
in a sustainable approach; Secondly, by describing minerals and metals beyond the label ‘non-
renewable’ by referring to them as ‘naturally-occurring substances’ and ensuring that they are 
not ignored when discussing sustainable development in terms of natural resources. Thornton 
(1995) also supported the labelling of minerals and metals as naturally-occurring resources by 
stating that these substances are found throughout the environment (air, water and land) in 
varying quantities and therefore form part of our environment in the same way as water, 
forestry or fishery resources.  
4.2.1 Aspects of sustainable development policy 
The policy defines the concept of sustainable development as it applies to the mining industry 
by integrating the following aspects (Government of Canada, 1996): 
 
• Discovering, mining, producing, using, re-using and discarding minerals and metals in an 
environmentally-friendly, the cost-effective and competitive manner by using best 
practicable methods; 
• Preserving the environment whilst improving mining productivity for now and generations 
to come; 




• Embracing and catering for the needs and beliefs of all resource users and taking them into 
account when making decisions; and 
• Acquiring the involvement of communities, stakeholders, industrialists and all affected 
individuals in the decision-making process.  
4.2.2 Objectives of metals and minerals policy 
The policy was an initiative implemented by the government to integrate the sustainable 
development strategy I into the complete policy document in the minerals and metals sector 
(Government of Canada, 1996). The policy document offers the following six principal 
objectives to ensure economic growth, job creation, the implementation of sustainable 
development and the development of effective federation (Shiya, 1998): 
• To ensure that sustainable development regarding minerals and metals industry is 
integrated in the early stages of the federal decision-making process; 
• To promote a positive and competitive business climate for continuous investment in the 
mineral and metals industry through economic improvement, regulatory efficiency and 
export promotion; 
• To promote the safe use of minerals and related-products to manage minerals-related health 
and environmental issues through the safe use principle; 
• To encourage Aboriginal involvement in decisions concerning mineral developments and 
protecting their rights in mining-related activities on lands reserved for or owned by them; 
To promote innovation in the minerals and metals industry through science and technology 
to improve the industry’s environmental protection and competitiveness in the global 
market; and 
• To establish Canada as an international leader in the management of minerals and metals 
issues by utilizing its mining expertise to encourage a sustainable mining industry globally.  
 
Shiya (1998) added that the policy attempted to integrate and tackle environmental and socio-
economic challenges raised by sustainable development in a way that would possibly convert 
them into opportunities. 
 
 




4.3 CHALLENGES OF SUSTAINABILITY IN THE CANADIAN MINING SECTOR 
According to Fitzpatrick (2011), mining activities have greatly distorted the social and 
economic patterns of many affected countries.  These effects have been tolerated by societies 
primarily because of several many benefits offered by the minerals. Epps (1997) indicated that 
people are the primary concern for sustainable development and therefore have a right to an 
environment that offers a healthy and fruitful life.  
Although the present generations may be enjoying the benefits of mining, future generations 
are left to cope with the costs of environmental and social impacts derived from mining 
activities. To address this challenge, the ruly administration in Canada adopted sustainable 
development programs defined by the Brundtland Commission, to ensure that the needs of the 
present generations are fulfilled without compromising the needs of the future generations 
(Government of Canada, 1996, O’Faircheallaigh 2015).  
Many companies in Canada have an environmental policy that affirms that companies are 
committed toward guarding against impacts affecting the health, life and environment of 
current and future generations (Sanchez, 1998). 
The Government of Canada (1996) revealed that there is no existing single framework that 
clearly defines ways in which countries achieve sustainable development because of varying 
political, social and economic systems across the globe.  This broader outlook has prompted 
several corporate leaders, government delegates, scholars and aboriginal representatives to give 
their input with regard to sustainable development in mining. Sanchez (1998) stated that even 
though there is no agreement as to what sustainable development in mining industry means in 
practice, there are three aspects that must be taken into consideration:  
i. Metals and minerals are recyclable; 
ii. The need to reduce adverse environmental impacts throughout the mine’s lifecycle; and  
iii. Mining activities should not be socially and culturally upsetting.  
 
Sanchez (1998) further advocated that mining companies are increasingly being requested to 
mitigate cultural and social distractions by considering the views of local communities and the 
public in general, especially for mineral activities occurring in the ancestral land 
 
 




4.4 RESPONSE TO SUSTAINABILITY DEVELOPMENT CHALLENGES 
According to Sanchez (1998), the Canadian Government and mining industry are developing 
ways to address the challenges of sustainable development and have both played important 
roles in shaping corporate policies to respond to environmental and socio-economic issues. 
Fitzpatrick (2011) has, however, stated that many disputes have evolved within the mining 
policy community about the effectiveness of several sustainable mining initiatives developed 
to address the concept of sustainable development.  
In addition to the aforementioned, Hilson and Murck (2000) argued that even though the 
reformed mining policies identify sustainability as the principal mission, guidelines for 
accomplishing sustainable development goals are yet inaccurate for mining context.  
Consequently, the government of Canada and the mining sector have made a huge contribution 
to the improvement of environmental performances through the application of a more proactive 
approach when making amendments in their practices and policies (Sanchez, 1998).  
The significance of government policies was seen when the mining company named INCO was 
forced to reduce its emissions by 90 percent and in response to this strict requirement, the 
company built a new furnace plant with better workplace safety, reduced gas emissions and 
low energy consumption (INCO, 1994).  
According to Sanchez (1998), many Canadian mining organizations have fused several very 
useful environmental strategies such as periodic environmental audits, qualified personnel 
dealing with environmental issues, improved communications methods, mine life-cycle 
assessments and terms for mine decommission into their operations.   
Hilson and Murck (2000) have identified how companies have been responding to issues of 
sustainable development by studying two of the largest mining companies in Canada. It was 
observed that these companies address emerging sustainability issues through the development 
of environmental information management systems, environmental health and safety (EHS) 
policies and new environmental regulations to aid in enforcing responsible mining. 
Additionally, Hilson and Murck (2000) revealed six guidelines (improved planning, better 
environmental management, implementation of cleaner technology, better stakeholder 
engagement, establishment of joint ventures and enhanced training methods) for mining 
companies that would significantly improve sustainability in the mining industry if correctly 
used. 





4.5 LESSONS LEARNT 
The literature explored the emerging concept of sustainable development and how it is 
incorporated in the Canadian mining policy to address the major disadvantages of mining 
activities on the health and preservation of human lives and the environment.  
The Government acknowledges that as one of the global leaders in the area of mineral 
exploration, sustainability strategies should be integrated into their decision-making process. 
This is owing to the deteriorating natural environment and increasing competitive forces 
emanating from other mineral-producing countries. From the literature, it is evident that the 
consultation process is imperative when attempting to address global challenges faced by the 
mining industry because it creates a platform for various groups and individuals to share 
information on various issues arising from mining operations.  
The information gathered from various consultations provides the basis for the development of 
policies. These policies are instituted so that mining companies effectively comply with 
standards that support sustainable development. The literature further revealed that although 
the sustainable development strategy in the mining sector still appears sketchy, as some aspects 
guide mining companies in Canada to operate responsibly.  These aspects include the 
application of modern technology to operate in an environmentally friendly and cost-effective 
manner; environmental preservation goals; respecting beliefs and needs of Aboriginal people; 
and involving communities decision-making steps.  
Furthermore, it was seen from the past discussions that the business stakeholders committed to 
sustainable mining practice apply various guidelines, strategies and policies to curtail 
environmental effects throughout the mine’s lifecycle by adopting effective environmental 
management systems from exploration to final disposal stage. 
 
4.6 CONCLUSION 
This chapter offered an evaluation of the concept of sustainable development as it applies to 
the Canadian mining sector. From the review, we observed the growing need for mining 
organisations to collaborate with local mining communities likely to be affected by mineral 
extraction activities, and also to consider the needs of stakeholders when creating corporate 




policies. The minerals extraction policy was established by the government to address existing 
mining issues and to promote a competitive and flourishing industry that conducts its 
operational activities on a sustainable foundation.  
The next chapter takes an in-depth look at the South African approach to mineral exploration, 
the negative impacts of the mining industry on the South African society and actions taken to 
address sustainability issues emanating from mining activities. 
  





OVERVIEW OF THE SOUTH AFRICAN MINING INDUSTRY 
 
5.0 INTRODUCTION 
The chapter explores the historical events in the discovery of various minerals and their 
exploitation from the South African soil. The various mining laws and their changes throughout 
the years are studied and the discussion on the role of government in the mining industry and 
the social aspects of the South African mining communities are explored. The chapter finally, 
explores several discussion on sustainability in mining and the role played by the mining sector 
in the country’s social progression.  
 
5.1 RETROSPECTIVE REVIEW OF THE SOUTH AFRICAN MINING INDUSTRY 
The San and Khoikhoi people were otherwise identified as the Hottentots or Bushmen were 
acknowledged as some of the very first inhabitants of South Africa.  Having survived in 
hunting, fishing and gathering edible plants, they live in the cliff of the Southern African 
regions for thousands of years prior to the arrival of European settlers. It is well known that 
human beings have been living in this area more than 100,000 years before written history was 
initiated with the influx of the European colonizers (Thompson, 2001). 
Thompson (2001) mentioned that in the sixteen century some people were still living in the 
most dry and mountainous regions, hunting and gathering edible plants for survival. However, 
after the discovery and exploitation of gold and diamonds in the 1870s, the rate of change in 
many regions of South Africa increased rapidly under the influence of both external and 
internal forces.  By the end of the 18th century, South Africa had evolved into a significant 
contributor to the global economy with most of its capital investment in mining industries 
coming from overseas and large proportions of profits absorbed in Europe, North America and 
Britain.  
Nevertheless, Munnik (2010) stated that in 1899 a conflict erupted between gold mining 
companies and the Transvaal Republic about the access of railway systems, water and 
explosives concessions. This led to the commencement of the Second Anglo Boer War and the 
subsequent merging of four independent states into a South African state in May 1910. 




According to McKenna (2011), mineral discoveries continued to offer remarkable economic 
success through the construction of roads, harbours and railways, the exploitation of coal mines 
and the commercialization of agriculture and manufacturing sectors.  
Notably, McKenna (2011) stated that the strongest labour demand by far came from the gold 
industries in South Africa.  The Union of South Africa was formed by Witwatersrand and 
Kimberley in the early 20th century which saw the birth of laws and policies developed to 
manage the labour force. However, these laws were based on the concept of poorly paid, ill-
treated and disfranchised black labour which was attracted mainly from the Southern part of 
the African continent. To meet the demands for industrial education, representation in 
parliament and gross equality, the African National Congress was founded in 1912 through a 
collaboration of various welfare associations which had been in place since the late 1960s.  
Moreso, Munnik (2010) established that both the South African Chamber of Mines and the 
Department of Minerals Energy were formed in 1968 and 1980 respectively to promote and 
protect mining interests in South Africa. 
Furthermore, South Africa largely relies on agriculture the primary exports of which were 
wool, wine and other farming products before the development of the mining sector.  The 
researcher established that the country slow progress of creating domestic capital resulted in 
required the exploitation of mineral resources to attract foreign investments.  Resources such 
as precious stones and coal were discovered in the 1850s and 1860s and processed by the 
indigenous population on a very small scale. However, diamonds were the first mineral of 
commercial value to be discovered (Kane-Berman, 2017). 
5.1.1 The coal mining industry 
Kane-Berman (2017) mentioned that coal was initially found in 1840s in Natal, but commercial 
exploitation never commenced owing to the absence of transportation facilities. The 
development of the gold industry in the Witwatersrand stimulated the establishment of coal 
mining as a sole supplier of power which was needed to operate the mines. The coal industry 
soon became an industry in its own right, providing fuel to power stations and a variety of other 
sectors. During the 1980s, South Africa became one of the world’s leaders exporting coal, 
particularly steam coal, for the generation of electricity. Similarly, coal provided the feed 
material to produce liquid fuel by Sasol, which was the South African government entity 
established in 1950. 




Furthermore, Munnik (2010) emphasised on the importance that coal mining towards 
facilitating the gold extraction and as a result, companies invested in gold mining initiated or 
held strong influence on coal collieries.  However, these coal mining companies were operated 
at low costs and minimum profits owing to a persistently low coal price that remained low until 
the mid-1970s when new export opportunities were explored.  
Reports from the Department of Minerals and Energy (2006), shows that South Africa is the 
4th largest coal-exporting country in the world. Data review from their report revealed that coal 
exploration in South Africa caters for the majority of the country’s energy needs while about 
30 percent of these mined coals are exported. 
Nevertheless, Munnik (2010) indicated that coal mining has been historically known as an 
avenue for cheap labour, the advancement of Afrikaner capital, and health and environmental 
problems. 
Expansion of the country’s rail system was not the only milestone achieved by the mining 
industry. State-owned entities such as Eskom, Iscor and Sasol were also some of the major 
achievements of the government industrial development initiative. The mining industry was 
also responsible for attracting people of different races into the modern sector of the economy 
and expanding towns, thus providing innovative and accessible markets for farming products 
through the establishment of roads and railways. The population growth, in conjunction with 
improved transportation systems, made it feasible to establish other sectors such as banking, 
retailers, health facilities and educational institutions. South African secondary and tertiary 
sectors therefore owe their origins to the needs of the mining industry either directly or 
indirectly.  
5.1.2 The gold mining industry 
The first discovery of gold was made by Jan Bantjies in June 1884 on the Witwatersrand farm 
known as Vogelstruitsfontein farm and immediately after this finding, in September two 
Struben brothers discovered the Confidence Reef on the Wilgwespruit, near what is presently 
known as Roodepoort. On the other hand, the main gold reef was uncovered by George 
Harrison in July 1886 on the Langlaagte farm in what is now Johannesburg. The first large 
mining company on the Witwatersrand Reef was established on the 14th of September 1886 
with a total nominal capital of 3,063,000 (Rands or Euros?).  




Munnik (2010) stated that gold mining took a central stage because of its importance as an 
international monetary system. According to Robison (2016), South Africa’s mining sector has 
undergone some radical changes since the 1980s and there has been a gradual decrease in the 
economic feasibility of this prominent mineral. Between 1981 and 1993, the working profit 
decreased from R182 600 to R41 200 per ton of ore milled.  Though there was a significant 
decline in the production of gold ore from 1981 to 1993, the contribution of gold to South 
African exports dropped from 45.7 to 28.3.  
The weakening performance of the country’s gold exploration resulted from a lack of new 
opportunities in mining and metallurgical projects which prompted mining houses to seek 
expansion opportunities offshore. Consequent periods after the discovery of gold, the whole 
reef was estimated to have 7000 people with 3000 people residing in Johannesburg. The 
outbreak of the South African War between 1899 and 1901 marked a temporary decline in 
Johannesburg’s population, partially because of foreigners who escaped the Reef and the Dutch 
community that departed the area (Robison, 2016).  
After the South African War, the population started growing exponentially aided by the 
movement of Chinese indentured workers. However, the Chinese population was forced out in 
1910 and replaced with migrant black workers from neighbouring countries. Kane-Berman 
(2017) stated that big mining finance houses were able to invest large amounts of capital for 
the exploration of mines within the Witwatersrand area and to keep operations afloat during 
development stages before the start of mineral production and generation of revenues. 
According to Cairncross et al. (2013), gold exploration in South Africa over the last 120 years, 
has generated an estimated 51 000 tons which account for about 30 percent of the world’s 
cumulative value of gold production. South Africa held its stance as the worlds largest gold 
producer of gold with a maximum of about 1000 tons per year in 1975 and recently, dropping 
to 200 tons per annum.  
5.1.3 The platinum mining industry 
A study estimated that South Africa’s platinum supply to a figure of about 75 percent to the 
global market with 38 percent used for the manufacturing of catalytic converters, 31 percent 
used for jewellery, 25 percent for industrial uses and 7 percent for investment. Researchers 
established that South Africa is the largest producer of platinum in the world (Merkle and 
McKenzie, 2002).  




In addition to the aforementioned, Hochreiter (1985) conceded that an unusual platinum deposit 
was discovered close to Naboomspruit in 1923 by Adolf Erasmus. A year after, Hans Merensky 
made the discovered the largest platinum group metals (PGMs) repository at the Lydenburg 
district. In 1926, another discovery in the Rustenburg precinct, now known as the Merensky 
Reef deposit was labelled as the largest platinum deposited in the world. Multiple small mining 
companies were established around the Merensky reef deposit purposely for platinum mining 
activity, however, these companies were later absorbed by the Johannesburg consolidated 
investment around 1926 (Hochreiter, 1985). 
Furthermore, Merkle and McKenzie (2002) established that most of the world’s reserves of 
platinum group metals (PGMs) are embedded in the South African soil. 
Sutherland (1984) mentioned that thousands of labourers were employed across the country in 
various platinum mines and that the administration entailed in the recruitment of labour was 
fairly expensive owing to extensive effort to accommodate, train and provide proper health 
services for the workforce. As a result, continuous labour programmes required for a successful 
designation of a labour system. Through this network setup system, the Platinum mining sector 
in South Africa was able to employ its workforce throughout the country and even in the 
neighbouring countries such as Lesotho, Botswana and Mozambique.  
Hochreiter (1985) indicated that most of the new recruits were not sophisticated and had no 
skills or formal education. Furthermore, employees were covered by insurance in case of an 
injury or loss of life, with free hospitalization and compensation for loss of income.  
However, Besharati (2014) highlighted that the labour situation over the years in the platinum 
sector of the South African mining industry had deteriorated following a massive number of 
retrenchments, worker unrest, union disintegration, violence and the recent murdering of 
workers during the 2012 Marikana massacre. Furthermore, the increasing cost of labour and 
electricity and the stagnant platinum prices have contributed to the decreasing job opportunities 
in the platinum industry as many expansion projects have been suspended and many mines face 
a threat of shutting down operations. 
A study established that the mining organisations in the platinum industry utilized the similar 
social and economic traditions of labour exploitation and practised forced displacement of 
inhabitants as used by their counterparts in the gold exploration sectors (Cairncross et al., 
2013).   




Nevertheless, Besharati (2014) observed that over the last decade, private companies have 
strengthened their contribution to the welfare of the country and their immediate mining 
communities. Majority of platinum exploring companies such as Anglo-American, Impala, 
Kumba, among many others, spend over R100 million on corporate social investments every 
year. Community investments by mining industries are initiated to address sustainability 
problems through enhancing their public image, securing social licences, building good 
relations with stakeholders and improving BEE scorecards. These efforts are purposed at 
making a sustainable positive change in mining communities and society.  
Besharati (2014) also mentioned that the platinum sector in South Africa, like the rest of the 
other sectors of the country’s mining industry, is regulated by the as the Mineral and Petroleum 
Resources Act, which is aimed at addressing and alleviating economic instability and natural 
resource depletion. 
 
5.2 THE SOUTH AFRICAN MINERAL LAWS 
Cawood (2004) highlighted that to fully understand the progression of mineral law in South 
Africa, it is imperative for one to study the mineral history from the era of the colonized Cape 
by the Dutch in 1652 until the time the country had its first democratic election in 1994.  
5.2.1 The basis of South African mineral law 
According to Schyff (2012), the Roman and Roman-Dutch laws have always been the basis of 
the South Africa’s mineral law. The Roman law principle stated that the owner of the land is 
also the owner of the minerals entrenched in and beneath the soil of the land he owned (Trojan 
exploration, 1996).  The primary foundation of the Roman law principle varied through the 
years with the early Romans regarding minerals as the fruits of the land which are exploitable 
only by those who have the rights to the fruits of the land. Nevertheless, public interest was 
still overwhelmingly vital. This is the sign that the Roman law recognized the economic value 
of minerals to the individual and to the state.  
According to Dale (1979), the Roman mineral law indicated that economic and political forces 
ordered the early restriction of mining on public land and later dictated the restriction on private 
land in support of certain mining activities. Minerals unexploited were regarded as forming 
part of the land. However, the private landowners did not have the individual right to decide 
whether mining could or could not be conducted and if so, by whom.  




5.2.2 Pre-Minerals Act of South Africa of 2002 
According to Schyff (2012), a series of mining legislations were promulgated in numerous 
Boer republics such as the Cape Colony, Transvaal Republics, Republic of Orange Free State 
and Republic of Natal to establish the restriction and protection (by the state) of the 
landowner’s right to either exploit or to decline the exploitation of minerals embedded in and 
under the soil of his land. Although mining legislation applicable to each province was unique 
owing the nature of minerals discovered in different places, the mining legislation indicated 
that the state strictly performed its regulatory authority to restrict the landowner’s rights when 
the national benefits that could be realized through mining carried more weight.  
Dale (1979) stated that all mineral rights relating to the exploiting and disposing of precious 
metals which were vested in the government of individual colonies were to be vested in the 
Governor-General-in-Council upon establishment of the Union. The Reserved Minerals 
Development Act 55 of 1996 was promulgated and became applicable to all provinces to deal 
with mineral rights that had been reserved to the state. The Reserved Mineral Development Act 
55 of 1996 declared that the landowner could prospect for a mineral on his land or appoint a 
third party to prospect provided he obtains a prospecting licence. However, the Governor-
General could appoint the third party to prospect on behalf of the state if the landowner refuses 
the exploitation of the reserved mineral under this Act. 
5.2.3 Minerals Act No. 50 of 1991 
The Minerals Act of 1991 stimulated the eradication of dealing differently with different metals 
and classes of lands by regulating and protecting mining activities and matters relating to land 
homogeneously despite their dissimilarities. As stipulated in chapter 3 section 5 of the Minerals 
Act no. 50 of 1991, the holder of any mineral right in respect of land or tailings had the right 
to enter the land or tailings on which the mineral is buried or found, together with machinery, 
plant and personnel as may be required to prospect or mine for that mineral. Furthermore, 
section 8(1) prohibited any prospecting permit holder without the written permission of the 
holder of the mineral right in respect of such land to remove any mineral found by the permit 
holder in or on the land. This Act continued to protect the landowner’s rights and recognize the 
common law rights. Nevertheless, the Minister also had the right to grant permission to the 
prospecting or mining permit holder if the owner of the mineral rights could not be traced. 
Section18 also granted the Minister the right to investigate the presence of any mineral in or 
on the land. This was to ensure that the country’s minerals were optimally exploited. Section 




22 granted the state the power to initiate an investigation should the mining operations be 
deemed to have detrimental effects and order the holder of mining rights to rectify such 
deviations within a specified period as determined by the Minister. The utilization and 
rehabilitation of the surface of the land during prospecting and mining processes was regulated 
by the state according to this Act. 
 
5.2.4 Mineral and Petroleum Resources Development Act No. 28 of 2002 
According to Cawood (2004), the Mineral and Petroleum Resources Development Act, 2002 
(MPRDA) was different to any of the preceding Acts. The Act placed more emphasis on social 
aspects by highlighting the role of mining in local development, the development of 
communities previously affected by mining activities and redressing the effects of past racial 
prejudice. As reported by Fauconnier (2004), the MPRDA 2002 was passed in Parliament in 
June 2002 and published in the Government Gazette in October 2002.  
According to the Government Gazette (2016), the primary objective of the MPRDA was to 
promote the significant involvement of the Black community in the mining and minerals 
industry. Furthermore, it was to redress historic effects of inequalities and to replace policies 
of the apartheid regime that excluded the meaningful participation of Black people in the 
mainstream economy.  
Similarly, Cawood (2004) emphasised that the Mineral and Petroleum Resources Development 
Act was one of the legislative actions taken by the government in order to protect persons 
disadvantaged by unfair discrimination and to fulfil the human rights contemplated in the Bill 
of Rights.  The implementation of this Act was amplified by some obvious socio-economic 
problems, including a high unemployment rate, the growing/increasing? spread of HIV/Aids 
and a comparatively low human development index.  
Cawood (2004) mentioned that the one of the key objectives of the Act is to promote equal 
access to mineral resources and information, with a guarantee that historically disadvantaged 
persons can benefit from it. As stipulated in chapter 4 section 12 of the Mineral and Petroleum 
Resources Development Act no. 28 of 2002, the Minister may facilitate assistance to any 
historically disadvantaged individual to conduct mining operations.  
Cawood (2004) stated that the important issue in the Act is to balance the mining sector’s 
ability to generate wealth from mineral resources with the environmental and socio-economic 




needs of the society. This Act plans to achieve this balance through shifting the ownership of 
mineral rights to a system where they are entirely owned by the State, pressurizing companies 
to consider the well-being of communities living close to mining operations as part of the 
feasibility study and promoting growth in the small-scale mining industry through accessibility 
of mineral resources and information relating to them. 
  
5.3 CHALLENGES IN THE SOUTH AFRICAN MINING SECTOR 
5.3.1 Introduction to sustainable development challenges 
Jefferey (2016) mentioned that South Africa has 2.5 trillion dollars in mineral resources, 
surpassing all the other countries such as Australia and Russia. Cairncross et al. (2013) 
highlighted that at the current gold price the cumulative production of 51 000 tons of gold may 
be priced at 2.8 trillion which is estimated at seven times the current GDP of the country. 
Nevertheless, fruits of this massive wealth extracted from the South African soil are not all 
glorious.  
Durand (2012) mentioned that the legacy left by mining companies entails huge numbers of 
unemployed individuals, dislocated societies, several mining-related diseases and poverty in 
previous and current host communities. Additionally, a larger population is more likely to be 
affected by the legacy of a damaged environment for many years after mining operations have 
ceased. The whole society is forced to bear the burden and costs of a devastated environment 
while the wealth generated from years of mining operations accrues to the shareholders and 
owners of mining companies.  
Munnik (2010) also stated that a marginal percentage of the income from the mining activities 
remains in the country while the communities are left with  land that has not been restored for 
agricultural purposes, rivers that are polluted with acid mine drainage, air pollution from 
excessive levels of dust, and dreadful effects of TB, silicosis and other occupational illnesses. 
According to Norgate (2012), the whole lifecycle of mining is characterized by factors that 
have a direct or indirect detrimental effect on human health, including the generation/disposal? 
of millions of tons of waste material onto waste dams and stockpiles, the extraction of large 
quantities of water, the consumption of high amounts of energy, as well as air and water 
pollution.  




Kane-Berman (2017) stated that mining is one of the most hazardous peacetime jobs. 
Furthermore, Cairncross et al. (2013), reiterated that the negative impacts of mining on the 
environment, socio-economy and human health occur throughout the life cycle of a mine, from 
the exploration stage to the closing stage and beyond the mine closure. 
5.3.2 Environmental impacts 
Centre for Environmental Right et al. (2016), accentuated that though mining is one of South 
Africa’s largest producers of coal and other metals in the world, mining activities cause 
significant environmental and damage in South Africa such as exhausting water supplies, 
contaminating the air, water and soil, and destroying the entire ecosystem.  
Kane-Berman (2017) emphasised that mining just as before will continuously face more 
challenges emanating from the impact of mining activities on the environment. Cukrowska et 
al. (2012) stated that some of the gold tailings dumps in the Witwatersrand Basin that are 
reprocessed contain significant amounts of mercury and the effects of these activities are the 
release of mercury to the environment.  
Furthermore, Cukrowska et al. (2012) argued that the presence of mercury in the post-gold 
mining activities may be vital a contributor to the pollution of the water stream in the mining 
site, affecting the neighbouring areas such as the Krugersdorp Game Reserve and the Cradle 
of Humankind. 
Sharife and Bond (2011) stated that the Department of Water Affairs has acknowledged that 
the acid mine drainage is the biggest problem and a threat to South Africa’s water resource. 
South Africa is regarded as one of the most water-scarce countries in the world with over 90 
percent of the country classified as semi-dry or dry regions.  
Feris (2014) also indicated that the South African environment, including water resources, the 
land and its people are threatened by pollution emanating from acid mine drainage, which is a 
legacy left by previous mining companies and also a by-product of current mining processes.   
According to Sharife and Bond (2011), acid mine drainage has been declared as the major 
threat to the country’s limited water resource. Kane-Berman (2017) mentioned that slime and 
tailing disposal dams have been major causes of water pollution (more specifically, the acid 
mine drainage) for decades in South Africa. Sharife and Bond (2011) described acid mine 
drainage as the most dangerous hazard to South Africa’s environment after climate change. 




Munnik (2010) argued that the biggest problem associated with water pollution is acid mine 
drainage. He mentioned that it is difficult, if not impossible, to prevent acid mine drainage 
because most of the dumps, stockpiles and mines are positioned close to the water courses 
without any barricades to protect the water. Feris (2014) mentioned that although acid mine 
drainage carries the biggest threat to the environment in general, it also has a severe impact on 
the water resources of the country which has detrimental consequences to the well-being and 
health of the people. 
The Centre for Environmental Rights, (2016) revealed that host communities in mining areas 
are exposed to harmful air pollution, mainly in the form of finer particles released as dust during 
the various stages of mining operations. Moreover, the emission of toxic dust reduces the 
quality of air and can cause a variety of human health problems, including premature mortality 
in individuals with lung diseases, aggravated asthma, increased respiratory symptoms and 
reduced lung performance.  
According to Munnick (2010), Mpumalanga Province is amongst the regions with the worst 
air quality in the world, mainly due to coal mining operations, uncontainable underground fires 
and the burning of coal in power plants. In addition, the exporting of good quality coal leaves 
poor quality coal to be burned in power plants, exacerbating the South Africa’s carbon footprint 
and worsening the emission of toxic matter.  
The Centre for Environmental Rights, (2016) argued that the health problems associated with 
air pollution are often prevalent in the poorest and most marginalized communities since they 
reside in informal settlements primarily located close to the mines and power plants. As a result, 
the constitutional rights of people living near the mines and power plants are violated daily as 
they are constantly exposed to an environment that is harmful to their health. 
 
5.3.3 Health impacts 
Cairncross et al. (2013) highlighted that health problems are prevalent in all stages of a mine 
lifecycle and that health issues emanating from the displacement of farmers, farm workers and 
rural communities at the mining site are only infrequently considered in South Africa. 
Particularly in the platinum belt, farms is bought mainly through involuntary sale and farm 
workers are evicted into squatter camps. The exposure of workers to extreme living conditions 




such as high dust levels, thermal stress, ergonomic risks and over-crowded same-sex hostels 
all result in the stimulation of various mining-related illnesses which are generally 
unacknowledged and poorly compensated.   
Jefferey (2016) also noted that the hostel system of accommodating black mine workers with 
the absence of their families has consequently led to the spread of HIV/Aids as workers 
regularly acquire multiple sexual partners from local communities.  
According to Kane-Berman (2017), the South African mining industry has left a harmful legacy 
of silicosis to current and former underground workers who contract this incurable disease from 
the inhalation of silica dust.  Silicosis is an irreversible and dreadful disease that has claimed 
lives of many underground workers. The symptoms of silicosis can only be detected after 
several years of exposure.  As a result, a person might only be diagnosed with the disease long 
after working in the mine, making it difficult for a mining company to be held accountable.  
Jefferey (2016) revealed that hearing loss, silicosis and other lung diseases are common 
occupational diseases in present and previous mine workers. Furthermore, Jefferey (2016) 
stated that present and former miners are not thoroughly educated on their rights and remedies 
with regard to the diseases and for this reason, the medical costs are either shifted to the state 
or incurred by the miners.  
In addition, Munnik (2010) stated that mining (particularly coal) has led to an increase in the 
rate of respiratory diseases. Munnik (2010) mentioned that children who are exposed to smoke 
from the incomplete combustion of coal are ten times more likely to suffer from respiratory 
tract disease than those who are not. 
Sharife and Bond (2011) also argued that the South African minerals-energy complex is 
currently perceived as a danger of significant magnitude to the local and global environment 
and a barrier to the socio-economic development. 
5.3.4 Socio-economic impacts 
Kapelus (2002) mentioned that although the mining sector plays an important role in the South 
African economy, the surrounding communities are generally faced with social problems that 
entail unemployment, poverty, the unmonitored movement of people, diseases, illiteracy and 
sub-standard houses regardless of efforts made by some mining companies to solve these 
problems.  




Cairncross et al. (2013) argued that very low wages together with the immigrant labour system 
and the exploitation of workers have characterized the mining industry from its beginning. 
Additionally, lack of development opportunities for youth, poor wages and inappropriate 
working conditions in the mining industry contribute negatively towards addressing the 
growing social challenges such as poverty.  
According to Mkhize (2017), mining was recognized as a way of alleviating poverty, especially 
in the rural and informal areas. However, its non-compliance with environmental and health-
related mining regulations has deemed mining as one of the most serious social and 
environmental problems in South Africa. 
According to Eunomix (2016), there is normally a high concentration of male workers who are 
separated from their families because of the migrant labour system. Because of this gender 
arrangement, the rate of gender-based violence against female mine workers has increased and 
the number of reported sex crimes, thefts, residential burglaries, and drug-related crimes are 
higher than those reported in other South African cities of equal size.  
According to Cairncross et al. (2013), particularly in the platinum belt, farms are bought mainly 
through involuntary sale and farm workers are evicted into squatter camps. The exposure of 
workers to extreme living conditions such as high dust levels, thermal stress, ergonomic risks 
and over-crowded same-sex hostels all result in the stimulation/incubation? of various mining-
related illnesses which are generally unacknowledged and poorly compensated.  
Jefferey (2016) also noted that the hostel system of accommodating black mine workers with 
the absence of their families has consequently led to the spread of HIV/Aids as workers 
regularly acquire multiple sexual partners from local communities.  
Eunomix (2016) revealed that from 2001 to 2011 the number of HIV-infected people increased 
by 49 percent in Rustenburg. Furthermore, heath problems among mine workers are aggravated 
by lack of access to health facilities, with Rustenburg having only one hospital, three health 
centres and twenty-five clinics. 
According to Kane-Berman (2017), the number of employed individuals in the mining sector 
has dropped steadily from 832 000 people in 1986 to 485 000 in recent years. The mining sector 
accounts for a mere 3 percent of the total employment in South Africa. Eunomix (2016) 
indicated that the level of unemployment in Rustenburg in 2011 stood at 26.4 percent with 




youth unemployment accounting for 35 percent. Moreover, the level of poverty was at 
approximately 62 percent of the total population which exceeded the national poverty level.  
The Centre for Environmental Rights (2016) mentioned that the loss and degradation of land 
due to mining activities reduce South Africans’ access to food and as a result, overdependence 
on imported foods drives food prices up, making it less affordable for some poor communities. 
According to the Centre for Environmental Rights (2016), roughly a third of hosting 
communities in Mpumalanga’s mining concentrated regions experienced food insecurities and 
hunger in 2013. Furthermore, mining activities have also hindered communities’ ability to gain 
access to their vital ecosystems required for their spiritual and cultural needs, defying their 
rights to culture and basic living standards.  
Eunomix (2016) also revealed that the level of education in the Rustenburg area was concerning 
with approximately 20 percent of the population aged 20 years and over having no formal 
education. Only 31 percent have finished high school and only 8.9 percent of the same age 
group have had some form of higher education. Eunomix (2016) stated that overcrowded 
schools, a shortage of the necessary schooling infrastructure and the migration of professionals 
from Rustenburg town driven by the recent platinum strikes have all contributed to the lack of 
access to formal education.    
 
5.4 LESSONS LEARNT 
The literature explored in this chapter revealed that the mining industry plays an important role 
in the country’s economy and social development. The mining sector has been dynamic from 
the time the first minerals were discovered and this has resulted in multiple transformations of 
mining laws which were aimed at maximizing the benefits realized from the exploitation of 
these minerals. Furthermore, it was revealed in the literature that although South Africa is one 
of the leading countries with the largest mineral resources, the negative effects that the mining 
sector have on the well-being of the communities and the environment cannot be 
underestimated.  
The literature showed that previous mining laws focussed on the rights of the land and mining 
rights owners with little consideration for the welfare of surrounding communities and 
environment. Many communities are suffering in many ways from the harmful impacts of 




previous and current mining activities, including health problems, unemployment, poor living 
conditions, and environmental pollution.  
Furthermore, the literature revealed that the government has in recent years pressurized mining 
companies to strengthen their contribution towards addressing sustainability problems in 
mining communities through various strategies such as community investments. Moreover, the 
government has implemented a tactical plan through the current mining and minerals act to 
stimulate the participation of black people, enforce the accountability of mining companies to 
social and environmental issues and to further shift the ownership of the mines to a system 
where they are exclusively owned by the state.  
 
5.5 CONCLUSIONS 
The chapter presented a detailed discussion of the South African mining industry with regard 
to its historical changes, social and environmental impacts and regulatory laws. The literature 
showed that historically, mining has left a negative legacy to communities of South Africa and 
continues to have negative effects on the environment and society. The literature revealed that 
the contribution of private mining companies towards sustainable development serves as a vital 
way to mitigate the social and environmental effects of mining activities. Similarly, the 
literature showed that the implementation of regulatory measures is effective in ensuring that 
contributions made by mining companies are aligned to the needs of the society.  The next 















This chapter reveals the methodological framework used in executing this research study. The 
quantitative research approach was selected for this study. The reason for selecting the 
quantitative approach was to enable the problem to be quantified by generating numerical data 
that can be converted into utilizable statistics to answer the stated research questions. The 
chapter begins with the description of the research design and research method chosen for this 
study. Moreover, this chapter discusses the study area covered, the population studied, the 
sampling techniques used and other methodological aspects of a research study.  
 
6.1 RESEARCH DESIGN 
According to Kothari (2004), a research design is an array of conditions and methods required 
for collecting and analysing appropriate data and techniques in a manner that is aimed at 
indicating relevance to the research purpose. Kothari (2004) also mentioned that the most 
important aim of research design is to facilitate the smooth execution of various research 
operations, thus making research as efficient as possible and producing quality information 
with minimal economic efforts.  
According to Kothari (2004), the choice of the research approach required to solve the research 
question is one of the important aspects that require extensive consideration by researchers. 
Yin (2012) stated that all research approaches have their own advantages and disadvantages, 
depending on the research elements such as the type of research questions.  Furthermore, Yin 
(2013) stated that the research approach can be descriptive, exploratory, explanatory or policy-
oriented. However, since the research evolves over time, more than one of these approaches 
may be recognized. For this study, a descriptive approach was selected because it seeks to 
describe the characteristics or behaviour of the population or phenomenon that is being 
investigated.  
Fox and Bayat (2007) indicated that a descriptive approach is purposed at shedding light on 
existing issues or problems through a process of data collection that allows them to describe 




the situation more completely. As described in the introduction section, the general objective 
is to determine the role of early warning signs in the prevention of projects failures in the 
Rustenburg mining communities.  
 
6.2 STUDY AREA 
This research study was executed in the Rustenburg region in the North West Province. 
Rustenburg is located at the base of the Magaliesburg Mountain in the North West Province of 
South African and is regarded as one of the fastest-growing urban areas in South Africa, with 
an average growth rate ranging from 1.6 to 2.9 percent over the past ten years (Mudau, 2014).  
This rapid growth is attributed to the presence of the world’s three largest platinum mines 
which are contributing approximately 77 percent of the Rustenburg’s gross geographic product 
(GGPross)  (Ololade, 2012). Furthermore, the mines in the Rustenburg region produce around 
70 percent of the world’s platinum production. Owing to the success story of the platinum 
mining sector and the recent historic mining booms in Rustenburg, the city became the second 
fastest-growing city on the African continent with an economic growth rate that surpasses that 




Figure 4: Map of Rustenburg Local Municipality (Gavin and Mnwana 2016) 
  




Rustenburg was selected because the economic, social and physical landscape of the area is 
highly dependent on the mining-related activities. Furthermore, the choice of the area was 
motivated by the observation that there were community development projects such as 
improvement in infrastructure, basic services and social facilities which were being carried out 
in the area. It is therefore evident that the area has a wide range of community projects, the role 
players of which are suitable respondents for this research study.  
 
6.3 RESEARCH METHOD 
According to Garg (2018), a research method is a technique used to collect data. Starman 
(2013) stated that a case study is not a method in itself but rather a choice of what is to be 
studied by any method selected to study the case. Flyvbjerg (2006) also emphasised that a 
selection of a case study in a research study does not equate to the selection of a method but 
rather a choice of what will be explored.  
Crowe et al. (2011) mentioned that to develop a detailed understanding of the case, the case 
study will usually entail a collection of data using either a quantitative method (e.g. 
questionnaire and audits) or qualitative method (e.g. interviews and observations) or a mixed-
method approach. 
6.3.1 Qualitative method  
McDaniel (2012) mentioned that in the qualitative approach, the researcher aims to study things 
in their natural settings with an attempt to explain or to interpret phenomena in terms of the 
meaning people impart to them.  
Similarly, Haji-kazemi (2015) emphasised that the qualitative approach is of most relevance in 
social relation studies because it provides a platform to create meaningful explanations of 
behaviours and hypothesises from the world that is been studied. Bryman (2008) advocated 
that the qualitative approach emphasises words more than quantification in the data collection 
and analysis processes.  
Furthermore, McDaniel (2012) revealed that the advantage of using the qualitative approach is 
the flexibility to follow unexpected ideas during the research process and to explore processes 
effectively. 




6.3.2 Quantitative method 
According to Eyisi (2016), the quantitative approach entails elucidation of phenomena by 
making use of mathematically-based techniques such as statistics to analyse the numerical data 
gathered from the study area.   
Eyisi (2016) stated that in the quantitative approach, the researcher aims to segregate the 
phenomenon, to minimize the level of complexity in the analysis and to test hypotheses derived 
from previous studies. Eyisi (2016) delineated the quantitative approach as an objective and 
organized method used to describe and examine relationships between different variables under 
study.  
Eyisi (2016) stated that although qualitative and quantitative approaches represent legitimate 
ways of tackling research topics, they differ in the degree of the researcher’s engagement in 
terms of experiential involvement, direct contact with the subject and physical attachment in 
the setting.  Haji-kazemi (2015) described the qualitative approach as being subjectivist and 
the quantitative approach as being realist or positivist.  
Bryman (2008) revealed that quantitative methods are much more structured methods used to 
quantify behaviours, viewpoints and other variables to simplify results from a large sample 
population while qualitative methods are unstructured methods used to extract deeper meanings 
of opinions and thoughts of a sample population about the research problem.  
The quantitative research approach was selected for this research study. The purpose of 
selecting the quantitative approach was to enable the quantification of the problem by 
generating numerical data that can be converted into usable statistics.  In this research study, 
various sources (articles, journals, books) were consulted to uncover the concept of early 
warning signs and sustainable development issues in the mining industry across different 
countries with the aim of formulating the research problem and establishing answers to the 
research questions.  
Poshtekooh (2014) stated that one of the most beneficial and simplest methods of research 
problem formulation and generation of findings is a literature review and the survey method. 
This study adopted a survey method to identify the causes of sustainable development project 
failures and the role of early warning signs in the prevention of projects failures in the 
Rustenburg mining community.  




6.4 TARGET POPULATION 
According to Burns and Grove (2003), a population is a number of individuals or group of 
people that possess particular characteristics and variables that the researcher wishes to study. 
For this study, different people at various hierarchical levels of sustainable development 




According to McDaniel (2012), sampling refers to the process of selecting a group of 
individuals (also known as a subset or sample) from a larger population of interest to measure 
the characteristics of the entire population. The study adopted a random sampling method to 
select sample respondents from a population.  
Etikan (2017) defined the random sampling technique as a sampling process which allows 
every single item in the universe to have an equal chance of presence in the sample. The 
questionnaire was randomly distributed in such a way that it provided participants with an equal 
chance of being selected for the study to ensure that the results obtained were neither biased 
nor one-sided. The participants were selected on the basis that they had been exposed to or 
worked in sustainable development projects developed in mining communities. The 
questionnaires were distributed to different respondents, including community leaders, 
community members benefitting or not benefitting from the projects, projects workers, projects 
sponsors, government officials and other relevant stakeholders. 
 
6.6 DATA COLLECTION 
According to Garg (2018), data collection is an organized method of acquiring and measuring 
information obtained from different sources to obtain a complete and precise representation of 
an area of interest. Data collection ensures that an individual or group is  able to answer relevant 
questions, assess the outcome and make predictions about prospects and trends. Garg (2018) 
indicated that there are various data collection methods, namely interviews, questionnaires, 
observations, and schedules, among others. The questionnaire method of collecting data was 
selected for this research study. 
 




The questionnaire was designed in accordance with the information extracted from the 
literature reviewed. The designed questionnaire and the covering letter were both sent to the 
supervisor of the study for approval. Mathers et al. (2009) revealed that questionnaires 
accompanied by a covering letter sent to respondents tend to have very high response rates. 
The Google Documents questionnaire was created from the original questionnaire and the link 
was sent to respondents through electronic mail. As an alternative to electronic mail, 
questionnaires were also hand-delivered directly to the respondents. The process of data 
collection took almost three months to complete as the respondents were allocated enough time 
ranging from one to two weeks to complete the questionnaire without being subjected to any 
form of pressure.  Out of ninety questionnaires that were initially distributed, a total of sixty-
seven questionnaires were returned to the researcher. Furtheremore community members with 
minimum education were guided through the questions using their home language. 
 
6.7 INSTRUMENT FOR DATA COLLECTION 
The survey questionnaire was employed as the medium to gather information from a wide 
range of people who have in-depth knowledge about the Rustenburg mining community. 
Rowley (2014) described a questionnaire as a document that includes a series of open and 
closed-ended questions distributed to respondents to provide answers.  Rowley (2014) added 
that a questionnaire is a widely used tool for gathering data and can collect data from a 
relatively large population in scattered and remote areas.   
Mathers et al. (2009) argued that questionnaires are cheaper and quicker than personal 
interviews, particularly when a researcher is dealing with a large and widely distributed sample.  
Rowley (2014) highlighted that questionnaires are usually created to be completed without any 
direct interaction between the researcher and the respondent which is the main distinguishing 
factor between questionnaires and interviews. In regards, A well structured closed-ended 
questionnaire was employed whereby respondents were furnished with various questions 
related to the research questions and several answer options to the questions. This method of 
questioning was less demanding of the respondents as they were not required to answer in their 
own words.   




The questionnaire was accompanied by the letter of permission which informed and assured 
participants that their responses would remain confidential and their details would be kept 
anonymous. Furthermore, they were assured that the study would focus on the content and 
results obtained from the questionnaire rather than exposing who mentioned what. This 
encouraged the free participation of all potential respondents without concerns for privacy 
issues. 
 The body of the questionnaire consisted of a list of questions which were prepared well in 
advance to allow interviewees to participate freely and effectively. The body of the 
questionnaire was subdivided into four sections, A, B, C and D. The objective of section A was 
to discover the personal characteristics of respondents and their experiences in the sustainable 
development projects established in mining communities. Section B was purposed to explore 
the awareness of respondents regarding the causes of project failures in mining communities. 
Section C aimed to gather the opinions of respondents about the importance of early warning 
signs in sustainable development projects established in mining communities. Section D aimed 
to explore possible actions taken on identified early warning signs to prevent community 
development project failures. A total of ninety well-structured questionnaires were distributed 
to the selected respondents and sixty-seven completed questionnaires were returned to the 
researcher. The response rate of 74 percent was achieved and this was deemed acceptable for 
the study (Fincham, 2005). 
 
6.8 PERIOD OF DATA COLLECTION 
The distribution and collection of completed questionnaires took place between May and July 
2019. 
 
6.9 DATA ANALYSIS 
The five-point Likert scale was used to enable respondents to express how much they agreed 
or disagreed with a given item/statement in the questionnaire. The respondents were asked to 
rate the level of importance of early warning signs in community development projects. The 
respondents were also requested to indicate their level of agreement with the common causes 
of sustainable development project failures in mining communities. Furthermore, the 
respondents were asked to indicate their level of agreement with the corrective actions that 




could be taken to prevent community development projects failures. The data collected from 
the respondents was thoroughly perused and detected errors were corrected before analysis. 
The Statistical Package for Social Sciences (SPSS) was used to analyse the raw data to produce 
frequency scores, means and standard deviations. The quantitative approaches used to analyse 
the data are explained below.  
6.9.1 Mean item score (MIS) 
Mean item score employed in this study was structured on a five-point Likert scale as stated 
below, the following five-point scales of which were used: 
1 = Strongly disagree (SD); 2 = Disagree (D); 3 = Neutral (N); 4 = Agree (A); 5 = Strongly 
agree (SA) 
  
1 = Not important (NI); 2 = Slightly important (SI); 3 = Moderately important (MI);  
4 = Important (I); 5 = Very important (VI) 
 
The five-point scale was then converted to a mean item score (MIS) for each of the items listed 
under the following aspects in the questionnaire: causes of project failures, early warning signs 
and corrective actions required to prevent project failure. The results of the MIS were used to 
rank the level of importance of the different factors as verified by the participants. Equation 
7.1 further reveals the calculations behind the computation of the mean item score. Ranking 
from the output of MIS were made on a criterion on hights to the lowest basis 
 
MIS= 1n1 + 2n2 + 3n3 +4n4+5n5  …................................Equation 7.1  
                ΣN  
 
where:  
n1 = Number of respondents for Not important or Strongly disagree 
n2 = Number of respondents for Slightly important or Disagree 
n3 = Number of respondents for Moderately important or Neutral 
n4 = Number of respondents for Important or Agree 
n5 = Number of respondents for Very important or Strongly agree 
N = Total number of respondents  







The current chapter outlined the research pathway followed for the completion of this study. 
The choice of the sampling method adopted for this study was substantiated. The reasons for 
selecting a qualitative research approach and the subsequent usage of the closed-ended 
questionnaire were provided. Furthermore, the sample population, sample area and data 
collection instruments utilised in the study were also described in this chapter.  The next chapter 
presents the analysis and interpretation of data collected from the questionnaires. 
  





DATA ANALYSIS AND INTERPRETATION OF DATA 
 
7.0 INTRODUCTION 
This chapter focuses on the analysis and interpretation of the data compiled from the 
questionnaires which were circulated to key research respondents comprising project 
managers, project consultants, sponsors, beneficiaries of community projects, project 
members, contractors and other individuals within the sustainable development projects in the 
mining communities of the Rustenburg region in the Northwest Province, South Africa.  The 
process of data analysis was executed on the information gathered from the questionnaire 
survey which was conducted by employing a qualitative data collection approach. A total of 
90 questionnaires were disseminated to randomly selected respondents as indicated above. 
However, the analysis was based on sixty-seven completed questionnaires which were returned 
from the respondents. This reflected a response rate of 74 percent. The questionnaire was sub-
divided into four sections. The first section determined the personal characteristics of 
respondents and their experiences in sustainable development projects established in mining 
communities. The second section explored the awareness of respondents regarding the causes 
of project failures in mining communities. The third section gathered the opinions of 
respondents about the importance of early warning signs in sustainable development projects 
established in mining communities. Lastly, the final section investigated possible actions taken 
that can be taken on early warning signs to reduce project problems and prevent project failure 
mining communities. The collected data is reported by means of tables, charts and frequencies 
in the subsequent sections. 
 
 
7.1 SECTION A: BIOGRAPHICAL INFORMATION OF RESPONDENTS 
7.1.1 Distribution of sampled population by gender 
It was revealed from the findings of the survey questionnaire that 57 percent of the total 
population that took part in the study were males while 43 percent were females as depicted in 
Figure 8.1 below: 





Figure 5: Gender of respondents 
 
 
7.1.2 Distribution of sampled population by ethnicity 
As shown in Figure 8.2 below, 74.2 percent of the total populations surveyed were blacks, 12.1 
percent were coloured, 4.5 percent were Indians and the remaining 9.1 percent were whites. 
 
 




7.1.3 Distribution of sampled population by age 
It is revealed in Figure 8.3 below that 10.6 percent of the respondents in the total population 
studied were in the age group of 23-27 years old, 13.64 percent of the respondents were in the 
age group of 28-32 years old, 18.18 percent were between 33-37 years old, 19.70 percent were 




in the group of 38-42 years, 9.09 percent were in the group of 43-47 years, 13.64 percent were 
in the group of 48-52 years,  9.09 percent were in the group of 53-57 years, 3.03 percent were 
in the group of 58-62 years and 3.03 percent of respondents were above the age of 62 years. 
Furthermore, no individuals were below the age of 23 years/younger than 23. 
 
 
Figure 7: Age groups of respondents 
 
 
7.1.4 Distribution of sampled population by educational qualification 
Figure 8.4 depicts the educational background of the respondents. The chart revealed that 10.45 
percent of the respondents had less than a Grade 12 and 26.87 percent had a Grade 12 
qualification. Additionally, 23.88 percent had a diploma, 23.88 percent had a bachelor’s 
degree, 13.43 percent were in a possession of a masters’ degree and 1.49 percent had a doctoral 
degree.  
















                              
 
 
7.1.5 Distribution of sampled population by years of experience in the mining community 
projects 
The years of experience of the sampled population in the mining community development 
projects are depicted in Figure 7.5 below. The percentage of respondents that had between 0 
and 5 years was 37.3 percent, 31.3 percent had experience ranging from 5 to 10 years, 17.9 
percent of the respondents had 10 to 15 years of experience and 7.9 percent of the respondents 
had 15 to 20 years of experience. Also, 1.5 percent of the respondents had 20 to 25 years of 
experience and 4.5 percent of respondents had 25 and more years of experience in the mining 
community development projects. 
 
Figure 8: Educational background of respondents 





Figure 9: Years of experience of respondents 
 
 
7.1.6 Distribution of sampled population by their position/role in the mining community 
development projects 
Results relating to the sampled population’s role/occupation in mining community 
development projects are presented in Figure 8.6 below. These findings revealed that 11.9 
percent were beneficiaries, 28.4 percent were project members, 16.4 percent were project 
managers, 11.9 percent were sponsors and finally, 22.4 percent were contractors. 
 
Figure 10: Role/position of respondents in community projects 




7.2 SECTION B: COMMON CAUSES OF COMMUNITY PROJECT FAILURES  
The respondents’ ranking of the common causes of project failures in community development 
projects established in the Rustenburg mining communities is revealed in Table 8.1 below. The 
respondents were asked to indicate the extent to which they agree with each of the listed causes 
of project failures in the Rustenburg mining communities using a five-point scale as expatiated 
in the previous chapter. Table 6.1 below indicates that limited government’s involvement in 
addressing project issues was ranked first as the most common cause of project failures with a 
mean item score (MIS) of 4.25 and a standard deviation (SD) of 0.893.  Lack of effective 
communication across all levels of the project ranked second with (MIS = 4.24; SD = 0.805); 
ineffective engagement with stakeholders (MIS = 4.22; SD = 0.850) was ranked ahead of poor 
management of project finances, (MIS = 4.21; SD = 1.023) which ranked fourth; and lack of 
project monitoring (MIS = 4.07; SD = 0.910)was ranked fifth. Also, disregarding project 
warning signs; inaccurate cost estimates; lack of training of project members on the technology 
used and inexperienced project manager were all ranked sixth with the same MIS of 3.94 and 
SDs of 1.153, 1.043, 1.153 and 1.130 respectively.  Inadequate risk management (MIS =3.87; 
SD = 1.113) was ranked seventh; shortage of resources (MIS =3.85 and SD = 1.270) ranked 
eighth; and failure to include change management in the scope of the project was ranked ninth 
with (MIS =3.83; SD = 1.001). The findings further showed that lack of community 
involvement in projects was ranked tenth with (MIS =3.81 and SD = 1.209) while inaccurate 
time estimates (MIS =3.77; SD = 1.049) ranked last.  
 
Table 7. 1: Respondents’ level of agreement with causes of projects failures. 
Causes of failures R SD MIS 
Limited government’s involvement in addressing project  1 0,893 4,25 
Lack of effective communication across all levels of the project 2 0,805 4,24 
Ineffective engagement with stakeholders 3 0,850 4,22 
Poor management of project finances 4 1,023 4,21 
Lack of monitoring of a project 5 0,910 4,07 
Disregarding project warning signs 6 1,153 3,94 
Inaccurate cost estimates 6 1,043 3,94 
Lack of training of project members on technology used. 6 1,153 3,94 
Inexperienced project manager 6 1,130 3,94 
Inadequate risk management 7 1,113 3,87 
Shortage of resources 8 1,270 3,85 




Failure to include change management into the scope of the project 9 1,001 3,83 
Lack of community involvement in projects 10 1,209 3,81 
Inaccurate time estimates 11 1,049 3,77 
SD = standard deviation, R = Rank, MIS = mean item score 
 
 
7.3 SECTION C: EARLY WARNING SIGNS OF PROJECT FAILURES 
Table 8.2 below reveals the respondents’ ranking of early warning signs existing in sustainable 
development projects in the Rustenburg mining communities. Respondents could specify the 
extent to which each of the listed early warning signs was important in the prevention of 
projects failures using the following five-point scale: [1 = Unimportant (U); 2 = Somewhat 
important (SI); 3 = Important (I); 4 = Very important VI) and 5 = Extremely important (EI)]. 
From the responses received, it was observed that communication breakdown between project 
stakeholders was ranked first with (MIS = 4.4; SD = 0.676); project manager cannot effectively 
lead the team was ranked second with (MIS = 4.35; SD = 0.734); key stakeholders do not take 
part in major review meetings was ranked third with (MIS = 4.33; SD = 0.771); and early 
project delays ignored was ranked fourth (MIS = 4.24; SD = 0.824). Moreover, limited project 
support from management was ranked fifth with (MIS = 4.21; SD = 0.880); approved budget 
less than budget estimated by the project team (MIS = 4.19; SD = 0.988) ranked sixth; while 
team members having weak commitment to the project scope and schedule (MIS = 4.16; SD = 
0.898)was ranked seventh; and finally, the delay in reviewing and signing off deliverables by 
key stakeholders (MIS = 4.09; SD = 0.830) ranked eight by the respondents.  
 
It was also shown in the table that team members do not have required skills/knowledge was 
ranked ninth with (MIS = 4.03; SD = 1.081); project labour over-scheduled (MIS = 4.00; SD 
= 0.985) ranked tenth; responsibilities and roles of team members were not clearly defined 
(MIS = 3.98; SD = 0.1.045) graded eleventh; and new major risks are only identified after 
project start-up (MIS = 3.97; SD = 0951) was ranked twelfth. Finally, the table revealed that 









Table 7. 2: Importance of early warning signs in community development projects 
Early Warning Signs (EWS) R SD MIS 
Communication breakdown between project stakeholders 1 0,676 4,40 
Project manager cannot effectively lead the team 2 0,734 4,35 
Key stakeholders do not take part in major review meetings 3 0,771 4,33 
Early project delays ignored 4 0,824 4,24 
Limited project support from top management 5 0,880 4,21 
Approved budget less than budget estimated by the project team 6 0,988 4,19 
Team members have weak commitment to the project scope and schedule 7 0,898 4,16 
Delays in reviewing and signing off deliverables by key stakeholders 8 0,830 4,09 
Team members do not have required skills/knowledge 9 1,081 4,03 
Project labour over-scheduled  10 0,985 4,00 
Responsibilities and roles of team members not clearly defined 11 1,045 3,98 
New major risks are only identified after project start up 12 0,951 3,97 
Cultural conflict amongst project members 13 1,065 3,86 




7.4 SECTION D: POSSIBLE ACTIONS THAT COULD BE TAKEN ON EARLY 
WARNIGS TO PREVENT PROJECTS FAILURES  
The table 8.3 below indicates the list of corrective actions that could be taken to help reduce 
problems in sustainable development projects in the Rustenburg mining communities. The 
five-point scale was implemented, and it permitted respondents to indicate the extent to which 
they agreed with each of the listed corrective actions as a way of mitigating problems and 
preventing project failures. The table reveals that employing skilled resources to complete the 
job was ranked as the most important corrective action needed to prevent project failures with 
(MIS = 4.55 and SD = 0.612), establishing effective communication platforms amongst all 
project stakeholders was ranked second with (MIS = 4.48 and SD = 0.615), clearly defining 
roles and responsibilities of team members was ranked third with (MIS = 4.45 and SD = 0.661), 
and developing effective management system (MIS = 4.38 and SD = 0.855) ranked fourth. 
Additionally, inviting stakeholders to take part in project review meetings, (MIS = 4.33 and 
SD = 0.771) ranked fifth, while clearly defining and communicating the user or customer 
requirements before the development of a project, (MIS = 4.28 and SD = 0.839), ranked sixth 




with and providing relevant ad timeous training for project team members (MIS = 4.21 and SD 
= 0.795) ranked seventh.  
Furthermore, the tabled shows that tracking and documenting project changes and issues (MIS 
= 4.12 and SD = 0.893) ranked eighth and finally, readjusting initial costs estimates to support 
the success of a project, (MIS = 3.74 and SD = 1.057).was ranked last. 
 
Table 7. 3: Possible actions that could be taken on early warning signs 
Corrective actions  R SD MIS 
Employ skilled resources to fulfil the job at hand 1 0,612 4,55 
Establish effective communication platforms between the project team and 
stakeholders. 
2 0,615 4,48 
Clearly define roles and responsibilities of team members 3 0,661 4,45 
Develop effective risk management system 4 0,855 4,38 
Invite key stakeholders to take part in project review meetings 5 0,771 4,33 
Clearly define and communicate the user/customer requirements before 
development of a project 
6 0,839 4,28 
Provide relevant and timeous training for project team members 7 0,795 4,21 
Track and document project changes and project issues 8 0,893 4,12 
Readjust initial cost estimates to support success of a project 9 1,057 3,74 
SD = Standard Deviation, R = Rank, MIS = Mean Item Score 
 
7.5 OUTCOME OF A PROJECT AFTER RESPONDING TO EARLY WARNING 
SIGNS 
Figure 8.7 shows the outcome of a project once action had been taken on detected early warning 
signs. A total of 73.1 percent of the respondents indicated that a positive outcome was achieved 
after acting on early warning signs, 9.6 percent indicated that responding to early warning signs 
yielded a negative project outcome and 17.3 percent respondents were not sure whether their 
actions or responses had had any impact on the project outcome.    
 










In this chapter, data extracted from the research questionnaire that was randomly disseminated 
to various individuals in the Rustenburg mining communities was analysed and arranged in 
graphical and tabular presentations to provide a simple interpretation of data.  
The next chapter will discuss the findings of the presented data to answer the research questions 
as elaborated in the first chapter. 
  





DISCUSSION OF FINDINGS 
 
8.0. INTRODUCTION 
In this chapter, the findings of the data presented in Chapter eight are revealed and discussed 
in line with the research questions created in the first chapter of this dissertation. Furthermore, 
the theoretical background reviewed in the previous chapters is integrated in the discussions to 
determine whether the data analysed in Chapter eight has managed to provide answers to the 
stated research questions. Lastly, the results from this chapter provide appropriate conclusions 
to fulfil the objectives that directed this research study in the next chapter. 
 
8.1 DEMOGRAPHIC BACKGROUND DATA  
This section delineates the personal characteristics of respondents as regards to their 
demographical qualities entailing age, gender, ethnicity, type of occupation in community 
development projects and years of experience and educational background. 
8.1.1 Background data results 
The results obtained from the 67 functional questionnaires showed that the greater percentage 
of the respondents were males at 57 percent while the minority were females with 43 percent. 
This result proved that the mining industry is still a male-dominated sector.  Results concerning 
the ethnicity of the respondents revealed that most individuals involved in sustainable 
development projects in the mining communities were Africans with 74.2 percent, followed by 
coloureds with 12.1 percent, whites with 9.1 percent and finally, the Indians with 4.5 percent. 
This indicated that Africans predominantly took part in sustainable development projects in 
mining communities in comparison with other races. Findings relating to the respondents’ age 
showed that 10.6 percent fell between the ages of 23 and 27 years old. This was followed by 
13.64 percent of respondents who were in the age group of 28-32 years old, 18.18 percent of 
respondents were between 33-37 years old, 19.70 percent were in the group of 38-42 years, 
9.09 percent were in the group of 43-47 years, 13.64 percent were in the group of 48-52 years,  
9.09 percent were in the group of 53-57 years, 3.03 percent were in the group of 58-62 years 
and 3.03 percent of respondents were above the age of 62 years. Furthermore, no individuals 




were below the age of 23 years. These findings indicated that the youth were minimally 
involved in sustainable development projects in mining communities. 
Further findings relating to the respondents’ qualifications revealed that 10.45 percent of the 
respondents had less than Grade 12, 26.87 percent had a Grade 12 qualification, 23.88 percent 
had a diploma, 23.88 percent had a bachelor’s degree, 13.43 percent had a masters’ degree and 
1.49 percent had a doctoral degree. These findings indicated that there is a significant 
percentage of individuals with no post-Grade 12 qualifications participating in community 
development projects in mining communities, Furthermore, there is a lack of participation from 
individuals in possession of post-graduate qualifications. With regard to the respondents’ years 
of experience, the findings revealed that 37.3 percent of the respondents had zero to five years’ 
experience, 31.3 percent had five to ten years of experience, 17.9 percent had ten to fifteen 
years of experience, 7.9 percent had fifteen to twenty years of experience, 1.5 percent had 
twenty to twenty-five years of experience and 4.5 percent had more than 25 years of experience.  
These findings indicated that the majority of the respondents had ten and fewer years of 
experience in mining community development projects. Also, the results relating to the 
respondents’ position showed that 28.4 percent were project members or workers, 22.4 percent 
and 16.4 percent were contractors, and project managers respectfully, while the project 
sponsors and beneficiaries of the projects each recorded 11.9 percent.  
 
8.2 RESEARCH QUESTION 1  
What are the causes of sustainable development project failures in the Rustenburg mining 
communities? 
8.2.1 Findings 
The findings were established by considering the ranking (R) which was obtained from the 
calculated mean item score (MIS) and standard deviation (SD) for the list of the common 
causes of sustainable development failures in the Rustenburg mining communities. The 
findings revealed that limited government’s involvement in addressing project issues was 
ranked first as the most common cause of project failures with a mean item score (MIS) of 4.25 
and a standard deviation (SD) of 0.893. This was followed by lack of effective communication 
across all levels of the project; ineffective engagement with stakeholders ranked third, poor 
management of project finances ranked fourth, and coming fifth was lack of project monitoring. 




Also, disregarding project warning signs, inaccurate cost estimates, lack of training of project 
members on technology used and inexperienced project manager were all ranked sixth with the 
same MIS of 3.94 and SDs of 1.153, 1.043, 1.153 and 1.130 respectively.  Inadequate risk 
management was ranked seventh/tenth? with (MIS =3.87; SD = 1.113); shortage of resources 
was ranked eighth with (MIS =3.85 and SD = 1.270); and failure to include change 
management into the scope of the project was ranked ninth with (MIS =3.83; SD = 1.001). 
Lack of community involvement in projects was ranked tenth with (MIS =3.81 and SD = 1.209) 
while inaccurate time estimates ranked eleventh. 
The findings reported above were compatible with the findings of the study conducted by 
Nziane (2009) which cited that lack of financial management skills and absence of key 
stakeholders in project stages were the reasons the community development projects did not 
meet their desired objectives.  
Findings by Cavaye (2001) revealed that lack of community engagement and lack of 
individuals with community development expertise are some of the reasons the community 
projects are stalled in the planning stages.  
Similarly, Maphumulo (2015) mentioned that poor communication, lack of community 
development project experts, lack of community involvement in community projects and lack 
of training are key reasons why community development projects are failing as a strategy to 
eradicate poverty.  
 Furthermore, findings by Ud Din (2016) showed that poor planning, lack of support from 
upper management and poor project management were highly ranked causes of community-
based project failures.  These studies agreed with/confirmed the findings of this study in which 
the lack of government involvement, poor management of finances and engagement with 









8.2.2 Implications of findings 
The findings revealed in this study closely compare with the findings in the literature reviewed. 
The findings showed that the five highly ranked causes of project failures were the strongest 
contributors to the failure of projects in mining communities since they all have an MIS values 
above 4.0. The findings also revealed that the top three reasons for project failures were limited 
government’s involvement in addressing project issues, lack of effective communication across 
all levels and ineffective engagement with stakeholders.  
It is clear from these findings that the government and other key stakeholders must commit and 
acknowledge that community development projects are essential to the lives of mining 
communities and that they must take proper care of them. These parties must ensure their 
involvement extent to the selection of a competent project manager, recruitment of skilled 
resources and the establishment of efficient communication lines. This will ensure that other 
causes of failures as listed in the findings are avoided.  
Furthermore, the listed possible causes of project failures all have an MIS value above 2.50 
which confirms that all causes are effective contributors to project failure. It is therefore 
imperative to seriously consider all these causes prior to the establishment of sustainable 
development projects in mining communities to ensure that countermeasures and plans are 
readily in place should any of these causes manifest during the project life cycle. 
 
8.3 RESEARCH QUESTION 2 
What are the common early warning signs in sustainable development projects in Rustenburg 
mining communities? 
8.3.1 Findings 
Based on the rankings which were obtained from the calculated mean item score (MIS) and 
standard deviation (SD) using a list of common early warning signs in projects, it was revealed 
that communication breakdown between project stakeholders was the most common early 
warning sign in Rustenburg mining community projects with (MIS = 4.4; SD = 0.676). Project 
manager cannot effectively lead the team was ranked second with (MIS = 4.35; SD = 0.734); 




key stakeholders do not take part in major review meetings was ranked third with (MIS = 4.33; 
SD = 0.771); and early project delays ignored was ranked fourth (MIS = 4.24; SD = 0.824). 
 Moreover, limited project support from management was ranked fifth with (MIS = 4.21; SD 
= 0.880); approved budget less than budget estimated by the project team ranked sixth while 
team members have weak commitment to the project scope and schedule ranked seventh with 
and delays in reviewing and signing off deliverables by key stakeholders ranked eighth. It was 
also shown in the table that team members do not have required skills/knowledge ranked ninth, 
project labour over-scheduled ranked tenth, while responsibilities and roles of team members 
were not clearly defined, and new major risks are only identified after project start-up ranked 
eleventh and twelfth respectfully. finally, the table revealed that cultural conflicts amongst 
project members sat at the bottom of the ranks 
These findings were similar to findings by Kothari (2010) which revealed that lack of top 
management support, ineffective project manager, lack of stakeholder engagement in projects, 
project members with no skills and communication breakdown were the most important early 
warning signs in projects.  
Similarly, the study by Kappelman (2006) subdivided early warnings into two groups, namely 
people-related and process-related early warning signs. within terms of these two groups the 
study revealed that weak project managers, lack of top management’s support, no stakeholder 
involvement, ineffective schedules, no change control process and communication breakdown 
were the common early warnings signs of a project failure. 
 Furthermore, study outcome also correlated with findings to past studies by Schmidt (2001) 
and Kappelman (2006) which showed that ineffective project manager, lack of top management 
support and lack of stakeholder involvement were among the top five of the highest-ranked 
early warning signs.  
 
 
8.3.2 Implications of findings 
The findings of this research study agree with the literature review. It is clear from these 
findings that early warning signs that exist in other projects are also common in mining 




community development projects. It is also evident from these findings that early warnings that 
are deemed imperative in other projects found in the literature are also highly ranked in 
sustainable development projects established in the mining communities. The importance and 
treatment of each early warning sign should be well understood because action or decisions 
taken on an early warning sign can mean the success or failure of a project (Kothari, 2010). 
This understanding can be accomplished by ranking each early warning sign according to its 
level of importance at each stage of a project life cycle.  
With many development projects that are failing to meet the needs of the mining communities 
owing to premature failures, there is an urgent need to develop systems such as the management 
of early warning signs that will help in mitigating project problems and preventing project 
failures.  
Findings by Nikander (2002) revealed that the early warnings concept is a proactive 
management tool that deals with uncertainties to improve project success. Othman (2018) 
stated that early warning signs can help to identify project vulnerabilities and feasibilities 
earlier which can assist to provide valuable clues to help the project in the future.  
Similarly, Ozgulbas (2012) stated that the benefits of early warning signs include providing 
warning signals before financial distress, improving the process of decision-making and 
increasing the probability of achieving objectives in projects. Since mining community 
development projects (like other projects) do not experience problems or failures overnight, 
early warning signs can indicate whether a project is on its way to failure or whether critical 
changes are urgently required to save the project. These warning signs play an essential role in 
determining the sustainability and future of mining community projects by dictating whether a 
project can still attain its original objectives, whether it can be enhanced by applying changes 
or whether it can be terminated before more costs are incurred. 
Also, these early warning signs will not only give project managers and other key stakeholders 
involved in community development projects information about an oncoming project problem 
but will also allow them to apply preventative measures before the actual problem occurs. The 
possession of this information will save a great of time and money as problems will be 
addressed well in advance. Furthermore, paying attention to these early warning signs earlier 
in the project lifecycle will enhance the probability of successful project outcome. 
 




8.4 RESEARCH QUESTION 3 
What are the corrective actions taken on identified early warning signs? 
 
8.4.1 Findings  
The findings were established by considering the ranking (R) which was obtained from the 
calculated mean item score (MIS) and standard deviation (SD) for possible corrective actions 
that can be taken to mitigate problems and prevent sustainable development failures in the 
Rustenburg mining communities. It was discovered that the most frequently considered 
corrective action that could be taken to help reduce problems and prevent project failures was 
employing skilled resources to complete the job with (MIS = 4.55 and SD = 0.612). This was 
followed by establishing effective communication platforms amongst all project stakeholders 
with (MIS = 4.48 and SD = 0.615). The third most frequently selected corrective action was 
clearly defining roles and responsibilities of team members with (MIS = 4.45 and SD = 0.661) 
and this was followed by developing effective management system with (MIS = 4.38 and SD 
= 0.855). In addition, inviting stakeholders to take part in project review meetings was ranked 
fifth with (MIS = 4.33 and SD = 0.771), clearly defining and communicating the user or 
customer requirements before the development of a project was ranked sixth with (MIS = 4.28 
and SD = 0.839) and providing relevant training for project team members was ranked seventh 
with (MIS = 4.21 and SD = 0.795). Furthermore, the eighth most frequent corrective action 
was tracking and documenting project changes and issues with (MIS = 4.12 and SD = 0.893) 
and the least ranked corrective measure was readjusting initial costs estimates to support the 
success of a project with (MIS = 3.74 and SD = 1.057). 
These findings of this study were consistent with the studies conducted by various authors in 
the literature. The results of the study conducted by Ndou (2012) mentioned that for 
community-based projects to be sustainable and successful, the community involvement must 
be intensified, people with necessary skills must be employed, information must be 
communicated to all project members and workshops must be established to furnish project 
members with skills.  
Similarly, the study by Maphumulo (2015) revealed that for development projects to achieve 
their intended objective the government and stakeholders should engage and collaborate with 
each other in projects, experienced individuals should take part in all stages of the projects and 




FET institutions should be established to train and equip community members with relevant 
skills. These studies agree that the highly ranked corrective measures revealed in the findings 
such as employing skilled resources, establishing effective communication platforms and 
inviting stakeholders to take part in project review meetings are necessary actions required to 
prevent failure in mining community development projects.  
8.4.1 Implications of findings 
Since sustainable development projects established in mining companies are aimed at 
eradicating poverty and addressing other socio-economic issues, it is therefore crucial to 
develop performance management systems that will ensure that these projects are successful 
and sustainable. As it can be seen from the findings above that once early warning signs have 
been detected, applicable corrective actions should be mobilized to mitigate project problems 
and ultimately improve the probability of project success.  
The significance of taking corrective action on identified early warning signs has been 
identified as a key element in the prevention of the failure of mining community projects. It is 
also necessary for key stakeholders and other project members to know and understand 
corrective measures required in the prevention of project failures and to take sound and 
conscious decisions in the future to ensure the sustainability of community development 
projects in mining communities.  
This implies that the establishment of communication platforms is an important corrective 
measure to prevent mining community project failures. Therefore it was also highly ranked in 
the findings. 
 
8.5 RESEARCH QUESTION 4 
Is there a positive impact on the project outcomes if corrective action is taken on early warning 
signs? 
8.5.1 Findings 
Based on the findings gathered from the questionnaires, most of the respondents (73.1 percent) 
who have responded to or acted upon early warning signs have attested that positive project 
outcomes were achieved after corrective action had been taken on identified early warning 




signs, while 9.6 percent of the respondents mentioned that corrective actions taken on identified 
early warning signs resulted in negative projects outcomes. Furthermore, 17.3 percent of the 
respondents were uncertain about the impact of corrective actions applied on early warning 
signs on the projects’ outcome.  
The findings revealed in this study are comparable with the literature review explored in this 
research study. Findings by Haja-kazemi (2015) indicated that acting on early warning signs 
in the early stages of the project can help project managers and other stakeholders to take the 
right corrective measures to prevent a project failure.  
Findings by Nikander (2002) revealed that when these signs are detected and acted upon early, 
the project is more likely to be saved. Kothari (2010) contended that if we listen to early 
warning signs and take corrective action, then the project will not fail and will achieve a 
successful outcome.  
Findings by Kothari (2002) also showed that the sooner corrective actions are taken, the better 
the project’s chances of survival. The study conducted by Othman (2018) revealed that the 
actions and decisions taken on early warning signs can lead to the failure or success of a project, 
depending on which stage a warning sign is detected. 
8.5.2 Implications of findings 
Considering the use of sustainable development projects to alleviate socio-economic issues in 
mining communities, the success rates of these projects are low and credible tools that may 
have positive impacts on these projects outcomes are urgently needed. Since projects failures 
do not happen overnight, there are some significant early warning signs of trouble that exist 
long before the failure.  
Applying corrective action on identified early warnings is highly recommended to prevent 
project problems from actualizing.  In addition, taking corrective action on early warnings has 
been vital in assisting sponsors from budget overruns and in mitigating poor allocation of 
resources. Early responses to early warning signs have also been helpful in keeping projects on 
the right track with minimal problems and conflicts, thus curtailing risks of project failures.  
It is evident from the findings that corrective actions should be applied on early warning signs 
to increase the probability of success of mining community development projects. 






In this chapter, the findings of the research study were explored and discussed in an attempt to 
answer the research questions. Each research question was carefully evaluated and answered 
by linking it to the relevant data obtained from the research questionnaire. Furthermore, the 
findings were discussed in relation to the previous findings reported in the literature review to 
establish the causes of project failures, the concept of early warning signs and corrective actions 
that can be applied to prevent failures of sustainable development projects in mining 
communities. Based on the research objectives, conclusions and recommendations of this study 
will be presented in the next chapter. 
  





CONCLUSIONS AND RECOMMENDATIONS 
 
9.0 INTRODUCTION 
The key purpose of this research study was to investigate the use of the early warnings concept 
as a tool to mitigate project problems and prevent sustainable development project failures in 
the Rustenburg community. To attain the purpose of this study, a sample of 67 respondents 
with experience in mining community development projects was used to obtain findings which 
were discussed in the previous chapter. In the current chapter, recommendations and 
conclusions are established in relation to the following specific objectives of the study 
 
i. To discover the causes of sustainable development project failures in the 
Rustenburg region; 
ii. To establish the important early warning signs existing in sustainable development 
projects in the Rustenburg mining community: 
iii. To determine the corrective actions required once early warning signs have been 
detected: and 
iv. To identify the impact of corrective actions taken on identified early warning signs 
on the project outcome. 
 
 
9.1 RESEARCH OBJECTIVE NUMBER ONE 
The first objective of this study was to discover the causes of sustainable development projects 
failures in the Rustenburg mining communities in the South African North West Province.  
Literature relayed that although community development projects are aimed at sustaining and 
improving the lives of community members, communities and other stakeholders are still faced 
with challenges of managing and preventing failure of these projects. In the area under study, 
the level of poverty in the communities was very high, exceeding that of the South African 
national level and the projects established in the area were failing to fulfil the needs of the 
communities.  The literature revealed that community projects collapse for different reasons 
and that the most important causes of community development project failure include poor 




communication, lack of community development projects experts, lack of community 
involvement in community projects, lack of training and poor project management. 
Findings of this study obtained from the 67 randomly selected respondents revealed that the 
following causes of project failures were the ten most highly ranked causes of sustainable 
development projects in the Rustenburg mining communities: limited government’s 
involvement, lack of effective communication, lack of community involvement, poor 
management of project finances, lack of training of project members, inadequate risk 
management, disregarding project warning signs, inaccurate cost estimates, shortage of 
resources and inexperienced project manager. Based on the similarities that existed between 
the literature and the results obtained from the research questionnaire, the first objective of this 
study was well accomplished. 
 
9.2 RESEARCH OBJECTIVE NUMBER TWO 
The second objective of this research study was to investigate the important early warning signs 
existing in sustainable development projects in the Rustenburg mining community in the North 
West Province, South Africa 
The literature reviewed showed that projects can display early warning signs of failure. The 
most important early warnings that were encountered in the project lifecycle included lack of 
top management support, communication breakdown, lack of stakeholder engagement in 
projects, project members with no skills, ineffective schedules, ineffective project managers, 
and the absence of change control processes.  
The results obtained from the research questionnaire of this study showed that communication 
breakdown between project stakeholders, project manager cannot effectively lead the team, 
key stakeholders do not take part in major review meetings, early project delays ignored, 
limited project support from management, team members have weak commitment to the project 
scope and schedule, delays in reviewing and signing off deliverables by key stakeholders and 
team members do not have required skills were the most important early warning signs 
encountered in the lifecycle of the sustainable development projects in the Rustenburg 
communities. 
For this reason, the objective was accomplished from the study findings of the data collected. 





9.3 RESEARCH OBJECTIVE NUMBER THREE 
The third objective of the current study was to determine the corrective actions required once 
early warning signs have been detected from the sustainable development projects in the 
Rustenburg mining communities. 
From the literature studied it was discovered that once the early warning signs have been 
identified, the following corrective actions could be implemented to minimize project problems 
and prevent failures in community development projects: intensify community involvement in 
projects, employ people with necessary skills, communicate information to all project 
members, establish workshops to furnish project members with relevant skills, strengthen and 
encourage collaborative engagements between the government and other project stakeholders 
and involve experienced individuals in all stages of the projects. 
The findings obtained from the research questionnaire of the current study showed that the 
following corrective actions can be taken to mitigate problems and prevent sustainable 
development failures in the Rustenburg mining communities: employing skilled resources to 
complete the job, establishing effective communication platforms amongst all project 
stakeholders, clearly defining roles and responsibilities of team members, developing effective 
management systems, inviting stakeholders to take part in project review meetings, clearly 
defining and communicating the user or customer requirements before development of a 
project, providing relevant training for project teams, tracking and documenting project 
changes and readjusting initial costs estimates to support the success of a project.  
The specific objective of this study was therefore achieved from both the explored theoretical 
background and the research questionnaire of the current study. 
 
9.4 RESEARCH OBJECTIVE NUMBER FOUR 
The last objective of this study was to identify the impact of corrective actions taken on 
identified early warning signs on the project outcome. 
The literature studied revealed that the corrective actions taken to address the early warning 
signs existing in projects have positive impacts on the project outcomes. The literature showed 




that acting on early warning signs in the early stages of the project can help project managers 
and other stakeholders to take the right/appropriate? corrective measures to prevent project 
failure. The literature also showed when we listen to early warning signs and take corrective 
actions, then the project is not likely to not fail but will achieve a successful outcome.  
From the findings gathered from the well-structured questionnaire of the current study, it was 
revealed that in most cases a positive project outcome was achieved each time corrective 
actions were taken on identified early warning signs. The findings also showed that negative 
project outcomes were rarely experienced after corrective actions were applied on early 
warning signs detected in the project lifecycle. The last objective was therefore achieved from 
the reviewed literature and the research questionnaire of this study. 
 
9.5 GENERAL CONCLUSIONS OF THE RESEARCH 
In this research study, a literature review regarding the concept of early warning signs was 
critically appraised to provide insights on the existing work executed by other researchers on 
the early warning signs of project failures.  The main purpose of this research study was to 
investigate the use of the early warnings concept as a tool to mitigate project problems and 
prevent sustainable development failures in the Rustenburg mining communities.  
In order to fulfil the main objective of the research study, the following research questions were 
answered in this study:  
(i) What are the causes of sustainable development projects failures in the Rustenburg 
mining communities?  
(ii)  What are the common early warning signs in sustainable development projects in 
the Rustenburg communities? 
(iii)  What are the corrective actions taken on the detected early warning signs?  
(iv) Is there a positive impact on the project outcomes if the corrective actions are taken 
on early warning signs? These questions were answered through the reviewed 
literature as well as the data gathered from the research questionnaire distributed to 
randomly selected respondents in the Rustenburg mining communities.  
 
Based on the findings of the research questionnaire, the following conclusions were obtained: 




i. Sustainable development projects are aimed at addressing socio-economic issues in the 
mining communities. However, in the area under study, these projects are failing to 
meet desired objectives while others struggle to become sustainable. 
ii. The study revealed that the fourteen identified reasons were significantly contributing 
to the failure of community projects in the Rustenburg mining communities. The study 
concluded that limited government involvement, lack of effective communication, 
ineffective engagement with stakeholders, poor management of project finances, lack 
of project monitoring, disregarding project warning signs, inaccurate cost estimates, 
lack of training of project members, and inexperienced project managers were the 
highest contributors to the project’s failures in the Rustenburg mining communities.  
iii. The study revealed five of the most important early warnings of sustainable 
development projects failures in the Rustenburg mining communities. These early 
warning signs included project stakeholders communication channelling, ineffective 
project managers, lack of project major review meetings, early delays which are ignored 
and limited support from top management. 
iv. The study explored how early warning signs can help project managers and other 
stakeholders take corrective actions to mitigate project problems and prevent project 
failures in the Rustenburg mining communities. 
v. Findings from this study revealed that in an attempt to reduce project problems and 
prevent project failures in the Rustenburg mining communities there are several 
corrective actions that can be taken once early warnings have been detected.  
vi. Finally, the study evaluated the impact of corrective actions taken on identified early 
warnings on the projects’ outcomes. The findings revealed that there is a positive 
impact on the outcome of the projects in the Rustenburg mining communities once the 
corrective actions have been applied. 
It can be concluded that in general, the detection of early warning signs can provide more 
insights for the project managers and other key project stakeholders to predict the projects’ 
outcomes and take more effective corrective actions that will help increase the success rates of 
projects in the Rustenburg mining communities.  
 
9.6 LIMITATIONS 
It is important to not exaggerate the contribution of this research work even though the results 
obtained were promising and encouraging. There were several limitations encountered in this 




research study concerning the data collected and its interpretation. As one of the world’s 
leading producers of platinum-group metals, South Africa has many mining communities 
located in various provinces of the country.  
The study was confined to the Rustenburg mining communities in the North West Province 
because of issues like time and financial constraints. It is acknowledged that the findings and 
conclusions from this study lack generalizability in the sense that similar projects in other 
provinces may have dissimilar characteristics.  
Other limitations included the sample size which was not large enough, the bias of the 
responses from sampled population, the fact that not all the early warning signs were addressed 
and not all possible corrective measures were explored. 
 
9.7 RECOMMENDATIONS 
Based on the literature reviewed and the findings of the research study, it is evident that there 
is an urgent need to develop systems that will help curb project failures and enhance their 
sustainability to effectively address socio-economic issues such as illiteracy and 
unemployment which are prevalent in mining communities. The following recommendations 
are suggested: 
 
i. Provide funding and training to assist/furnish? the youth with the relevant skills 
required to establish early warning signs and corrective actions needed to prevent 
project problems and failure in the Rustenburg mining communities.  
ii. Promote participation of the government in community projects to ensure that basic 
services, such as water, which are needed to sustain the projects are not interrupted 
without a warning or an alternative plan in place. 
iii. Encourage engagements among local communities, sponsors, government and other 
relevant organizations before project development to ensure that the projects will fully 
address and fulfil the needs of the community as specified by the members of the 
community. This will ensure that all involved parties are completely committed to the 
projects.  




iv. Encourage observations of early warnings signs and the distribution of technical 
knowledge on early warnings responses to all users for the effective reduction of project 
problems and failure through collective decision-making processes. 
v. Develop a performance criterion to assess the effectiveness of actions taken on 
identified early warning signs and their impacts on the overall project performance. 
 
9.8 AREAS FOR FURTHER RESEARCH 
Since the concept of early warning signs is still uncommon in community projects, there is 
significant scope for new studies. Therefore it is recommended that the following are areas of 
further research: 
 
i. A research study should be conducted on a more diverse and larger population size. 
This will ensure that a holistic perception is achieved through the inclusion other 
personal background factors. This will also ensure that better generalizations can be 
made from the results obtained.   
ii. Further research should be conducted to establish the relationship between early 
warning signs and their possible corrective measures. This could help project managers 
take proactive action as soon as an early warning sign is identified. 
iii. A research study should be undertaken to investigate all causes of project failures that 
are common in community development projects established in mining areas. 
iv. Further research is required to determine the specific project stage in which the early 
warning signs should be identified to prevent potential problems in the later stages of 
a community project.  
v. Another future research study recommendation is to develop a framework that will 
integrate the early warning sign concept into project risk management strategies and 
test it on a real-life community project. 
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APPENDIX 1: QUESTIONNAIRE 
 
RESEARCH QUESTIONNAIRE ON PREVENTION OF PROJECT FAILURES 





YOU ARE KINDLY REQUESTED TO COMPLETE THIS  QUESTIONNAIRE BY USING A CROSS 
TO MARK THE CORRECT ANSWER OR USING THE PROVIDED BLANK SPACE NEXT TO THE 
QUESTIONS TO WRITE YOUR ANSWER. 
 
AN EXAMPLE ON HOW TO COMPLETE THE QUESTIONNAIRE IS PROVIDED BELOW: 
 






SECTION A – PERSONAL CHARACTERISTICS 
 
The aim of this section is to discover the personal characteristics of respondents and 
their experiences in the sustainable development projects established in mining 
communities. 
 
I am fully aware that the information required in this section may be sensitive, however, 










1. Black  
2. Coloured  
3. Indian   
4. White  
5. Asian  




3. What is your age group? 
 
1. 18 – 22 Years  
2. 23 – 27 Years  
3. 28 – 32 Years  
4. 33 – 37 Years  
5. 38 – 42 Years  
6. 43 – 47 Years  
7. 48 – 52 Years  
8. 53 – 57 Years  
9. 58 – 62 Years  
10. 63 years and above  
 
 
4. What is your highest educational qualification? 
 
6. Less than grade 12  
7. Grade 12  
8. Diploma  
9. Degree  
10. Masters  
11. Doctorate  
 
 
5. How many years of experience do you have in the community development 
projects? 
 
1. Less than 5 Years   
2. 5-10 Years  
3. 10 – 15 Years  
4. 15-20 Years  
5. 20 – 25 years  
6. Above 25 Years  
 `  
 




6. Which of the following best describes your position in community projects? 
 
1. Contractor   
2. Supplier  
3. Consultant  
4. Project manager  
5. Project member   
6. Client / Beneficiary  
 
SECTION B: CAUSES OF SUSTAINABLE DEVELOPMENT PROJECT FAILURES 
IN MINING COMMUNITIES 
 
The objective of this section is to explore the awareness of respondents regarding the 
causes of project failures in mining communities.  
 
Please indicate your answers using the following 5-point scale where: 
 
 
1 = Strongly Disagree (SD); 2 = Disagree (D); 3 = Neutral (N); 4 = Agree (A); 5 = 
Strongly Agree (SA) 
 
 
7. To what extent do you agree that the following are causes of sustainable 
development project failures in mining communities?  
 
Causes of project failures 
 
SD D N A SA 
1. Ineffective engagement with stakeholders 1 2 3 4 5 
2. Inaccurate time estimates 1 2 3 4 5 
3. Lack of training of project members on technology used. 1 2 3 4 5 
4. Inaccurate cost estimates 1 2 3 4 5 
5. Limited government’s involvement in addressing project 
issues (e.g. not prioritizing service delivery issues) 
1 2 3 4 5 
6. Inexperienced project manager 1 2 3 4 5 
7. Failure to include change management into the scope of the 
project 
1 2 3 4 5 
8. Lack of effective communication across all levels of the 
project 
1 2 3 4 5 




9. Lack of monitoring of a project 1 2 3 4 5 
10. Shortage of resources  1 2 3 4 5 
11. Lack of community involvement in project 1 2 3 4 5 
12. Inadequate risk management  1 2 3 4 5 
13. Poor management of project finances 1 2 3 4 5 
14. Disregarding project warning signs 1 2 3 4 5 
 
SECTION C: IDENTIFICATION OF EARLY WARNING SIGNS IN COMMUNITY DEVELOPMENT 
PROJECTS  
 
The purpose of this section is to gather the opinions of respondents about the 
importance of early warning signs in sustainable development projects established in 
mining communities. 
 
Please indicate your answers using the following 5-point scale where: 
 
1 = Not Important (NI); 2 = Slightly Important (SI); 3 = Moderately Important (MI); 4 = 
Important (I); 5 = Very Important (VI) 
 
8. Indicate how important each of the following early warning signs is in 
community development projects. 
 
Early warning signs NI SI MI I VI  
1.  
2. Cultural conflict amongst project members  
1 2 3 4 5 
3. Team members have weak commitment to the project 
scope and schedule 
1 2 3 4 5 
4. New major risks are only identified after project start up  1 2 3 4 5 
5. Project labour over scheduled (e.g. machinery booked to 
perform multiple tasks at the same time) 
1 2 3 4 5 
6. Project manager cannot effectively lead the team  1 2 3 4 5 
7. Delays in reviewing and signing off deliverables by key 
stakeholders  
1 2 3 4 5 
8. Approved budget less than budget estimated by the 
project team  
1 2 3 4 5 
9. Communication breakdown between project 
stakeholders 
1 2 3 4 5 
10. Key stakeholders do not take part in major review 
meetings 
1 2 3 4 5 




11. Limited project support from top management 1 2 3 4 5 
12. Team members do not have required skills/knowledge  1 2 3 4 5 
13. Responsibilities and roles of team members not clearly 
defined 
1 2 3 4 5 
14. Early project delays ignored 1 2 3 4 5 
 
9. Which of the following was the reason(s) for failing to identify / act on early 
warning signs in the projects? (Mark all applicable) 
 
1. Culture of avoiding uncertainties  
2. Lack of communication among project members  
3. Over optimism in project organization   
4. Time pressure  
5. Project complexity  
6. Effects of politics  
7. Other  
 




SECTION D: POSSIBLE ACTIONS FOR IDENTIFIED EARLY WARNING SIGNS 
TO AVOID SUSTAINABLE DEVELOPMENT PROJECT PROBLEMS. 
 
The aim of this section is to explore possible actions taken on identified early warning 
signs to reduce problems in community projects. 
 
Please indicate your answer by using the following 5- scale point where: 
 
1 = Strongly Disagree (SD); 2 = Disagree (D); 3 = Neutral (N); 4 = Agree (A); 5 = 
Strongly Agree (SA) 
 
 
10. To what extent do you agree that the following actions are or could be taken to avoid problems 
in community development projects?  
 
Early warning signs response / Corrective action  SD D N A SA 
1. Readjust initial cost estimates to support success of the project 1 2 3 4 5 
2. Employ skilled resources to fulfil the job at hand 1 2 3 4 5 
3. Clearly define roles and responsibilities of team members 1 2 3 4 5 
4. Establish effective communication platforms between the project 
team and stakeholders. 
1 2 3 4 5 




5. Provide relevant and timeous training for project team members 1 2 3 4 5 
6. Clearly define and communicate the user / customer requirements 
before development of a project  
1 2 3 4 5 
7. Track and document project changes and project issues 1 2 3 4 5 
8. Invite key stakeholders to take part in project review meetings 1 2 3 4 5 
9. Develop effective risk management system 1 2 3 4 5 
 
11. Have you ever acted on an early warning sign? 
 
Yes   
No  
 
12. If yes do you believe this had a positive impact on the outcome of the project? 
 
Yes   
No  
Not sure  
 




Thank you for your participation in the completion of this research questionnaire 
and for sharing your knowledge.  
 
